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What  is  the  value  of  the 
Cyko  trademark? 

WE  MEAN  the  tangible  value,  both  to  the 
consumer  and  the  manufacturer.  The 
consumer  knows  by  experience — experience  of 
1 6 years — that  when  he  uses  Cyko  he  gets  the 
best  prints  obtainable  from  his  negatives,  that 
he  cannot  determine  the  value  of  his  negatives 
until  he  sees  a print  on  Cyko. 

His  work  need  only  be  done  once.  He  has 
no  waste  either  of  paper,  time,  or  reputation. 

What  is  the  tangible  value  of  the  Cyko 
trademark  to  the  consumer 

The  manufacturer  of  Cyko  has  put  in  i6  years 
studying  the  best  methods  of  compounding  and  mix- 
ing emulsions,  purchasing  secret  formulas,  buying  and 
devising  machinery,  collecting  data,  and  paying  hun- 
dreds of  thousands  of  dollars  for  experience. 

In  addition,  the  manufacturer  has  spent  in  i6 years 
hundreds  of  thousands  of  dollars  showing  the  consumer 
the  quality  behind  the  trademark  Cyko — demon- 
strating, teaching,  advertising  Cyko  quality. 

Yet  Cyko  is  sold  at  about  the  same  price  as  other 
papers. 

What  is  the  value  of  the  CYKO  trademark  to  the  manu- 
facturer ? 

A hundred  dollars  will  be  paid  for  the  best  answer. 

Ansco  Company 

Binghamton,  N.  Y. 


Kindly  mention  The  Photo-Miniature 


ANSCC 

CAMERAS  6.  FILl 


No.  3 Folding  Ansco. 
Pictures.  3|x4f  in.  Prices, 
$17.50,  $22.50  and  $30,  de- 
pending upon  equipment. 


Millions  of  dollars  were  recently  aw  : 
in  a suit  for  infringement  upon  . 
patent  rights,  establishing  Ansco 
gaily  as  the  original  film. 


PERFECT  pictures  of  profes- 
sional quality  are  made  with 
Ansco  Camera,  Ansco  Speedex 
color-value  film,  and  the  prize 
winning  Cyko  paper.  The  direc- 
tions are  simple  and  easy  to  follow. 
Ansco  Chemicals,  ready  prepared, 
make  success  doubly  sure. 

The  exact  radius  finder  in  Ansco 
Cameras  is  of  great  assistance  to 
the  amateur.  See  the  nearest 
Ansco  dealer  about  it. 

Catalog  from  him  or 
us  free  upon  request. 

Write  us  for  specimen 
picture  taken  with  model 
you  contemplate  buying. 


The  Sign  of  the 


Ansco  Dealer 


Kindly  mention  The  Photo-Miniature 


THE  LIBRARY 

BRIGHAM  YOUNG  UNIVERSITY 
PROVO,  UTAH 


a monthly  magazine  of  photographic  information,  edited 
y John  A.  Tennant,  for  the  man  who  wants  the  plain  facts 
3out  one  thing  at  a time.  It  is  unique  among  photogra- 
tiic  journals  in  the  following  vital  points.  ^ Each 
umber  is  a complete  book  in  itself.  Each  number  deals 
dth  a different  subject  and  tells  all  worth  knowing  about 
s subject.  ^ Its  information  is  fresh  and  original, 
mply  written,  without  waste  of  words  or  space,  by 
ractical  workers  from  actual  experience.  Always  clear 
nd  to  the  point,  comprehensive,  not  long-winded.  ^ It 
. carefully  edited,  well  printed  and  linen-stitched  so  that 
opens  flat  like  a book  for  easy  reading.  Its  pages  are 
Dmpactly  filled,  giving  as  much  information  as  the  average 
ollar  book,  in  flexible  form,  fitting  the  coat-pocket. 
A complete  set  of  the  magazine  forms  the  most  compre- 
ensive  library  of  photographic  information  in  the  English 
inguage.  Apply  to  American  publishers  for  quotation  on 
Dmplete  sets.  A list  of  the  numbers  in  print  is  given  on 
le  following  page.  Many  numbers  are  going  out  of  print, 
et  what  you  want  now,  before  it  is  too  late.  Many  of 
le  earlier  (out  of  print)  numbers  are  now  selling  at  from 
3 cents  to  $1.00  each.  All  the  numbers  in  print  can  be 
btained  from  dealers  in  photographic  supplies,  or  book- 
illers  and  news-agents  in  all  parts  of  the  world. 

PUBLISHED  BY  TENNANT  AND  WARD 
lT  103  PARK  AVENUE,  NEW  YORK 

hicago  Wholesale  Agents:  Burke  and  James,  Inc. 
Lgents  for  Great  Britain:  Houghton’s,  Ltd.,  London 
.gents  for  Australasia:  Kodak  (Australasia)  Ltd.,  Sydney 

Kindly  mention  The  Photo-Miniature 


WORDS  OF  PRAISE 

“In  renewing  my  subscription  for  another  two  years,  let 
me  say,  by  way  of  encouragement,  that  if  I had  to  give  up  the 
“ Miniature,”  I would  give  up  photography.  No  other  magazine 
gives  me  so  much  satisfaction.” — E.  M.  W.,  Virginia. 

“Your  P-M  textbooks  are  gems.  The  best  I have  seen  any- 
where. Their  quality  is  their  best  advertisement.” 

— H.  J.  P.,  Kentucky. 

AND  A WORD  TO  THE  WISE 

Don’t  delay  too  long.  When  the  numbers  are  once  sold  out 
they  are  difficult  to  “pick  up”  and  generally  cost  more  than 
the  original  nominal  price.  Go  to  your  dealer  today  and  get 
what  you  want  while  they  can  be  had  at  25  cents  per  copy. 
He  may  have  many  of  the  other  96  titles  not  now  obtainable 
from  the  publishers. 

The  Photo-Miniature  Series 


OF  PRACTICAL  HANDBOOKS  ON  PHOTOGRAPHY 


No. 

44.  Coloring  Photographs 

52.  Aerial  Photography  (balloon) 

55.  Architectural  Photography 
60.  Who  Discovered  Photography? 

73.  Panoramic  Photography 
77.  Focal  Plane  Photography 
84.  Tank  and  Time  Development 
90.  Practical  Telephotography 

92.  Practical  Orthochromatics 

93.  Development  (Gaslight)  Papers 

96.  Leaves  from  an  Amateur’s  Notebook 
98.  Stereoscopic  Photography 

102.  Trimming,  Mounting  and  Framing 

103.  Toning  Bromide  and  Gaslight  Prints 

104.  Night  Photography 

105.  Correct  Exposure 

106.  "Oil”  and  Bromoil  Printing 

108.  The  Six  Printing  Processes 

109.  Drapery  and  Accessories 
111.  Photography  as  a Business 
113.  Zimmerman’s  Gumbichromate 

Method 

115.  Platinum  Printing 

116.  Hand  Work  on  Negatives 


No. 

117.  Outdoors  with  the  Camera 

119.  The  Optical  Lantern 

120.  Marketing  Photographs  for  Publi- 

cation 

122.  How  to  Retouch  Negatives 

123.  Enlarging  on  Gaslight  Papers 

124.  Photography  for  the  Press 

125.  Pocket-Camera  Photography 

126.  Putting  Backgrounds  in  Portrait 

Negatives,  Etching,  etc. 

127.  Amateur  Portraiture 

128.  All  About  Color  Photography 

129.  Group  Photography 

130.  How  to  Make  Lantern-Slides 

131.  Simplified  Photography 

132.  Getting  Results  with  your  Hand- 

Camera 

133.  Finishing  Portrait  Enlargements 

with  Air-brush,  etc. 

134.  Figures,  Facts  4 Formulae 

135.  Flashlight  Photography 

136.  Posing  the  Figure 

137.  Lighting  in  Portraiture 


"Per  copy  25c,  [//=]  Subscription  $2,50  per  year 

FOR  SALE  BY  YOUR  DEALER 

If  your  local  dealer  cannot  supply  or  does  not  carry 
the  books,  send  your  orders  direct  to  the  publishers.: 

TENNANT  AND  WARD,  103  PARK  AVENUE,  NEW  YORKi 

Kindly  mention  The  Photo-Miniature  ( 


J Magazine  of  Photographic  Information 

I EDITED  BY  JOHN  A.  TENNANT 
Volume  XII  AUGUST,  1915  Number  140 


JLtnsi  iFactsi  gou 
^i^oultr  Itinotu 


■I* 

I The  action  of  a lens  is  not  the  easiest  part  of  the 
I photographic  process  to  explain,  although  it  is  the  most 
I completely  known.  Nobody  can  tell  us  exactly  what 
happens  when  the  emulsion  of  a plate  is  exposed  to 
light — or,  at  any  rate,  they  have  half  a dozen  different 
accoimts, — but  lenses  follow  established  laws  of  optics, 
which  are^  known  from  A to  Z.  So  far  as  the  use 
of  lenses  is  concerned,  photographic  optics  is  easily 
within  the  ready  comprehension  of  even  those  of  us 
with  no  knowledge  of  mathematics.  Many  text-books 
have  weighted  the  subject  with  mathematical  symbols, 
and  others,  professing  to  be  elementary,  fail,  I think, 
in  trying  to  explain  too  much  at  once.  In  actual  fact, 
the  action  of  a lens  depends  on  various  of  its  properties 
j which  can  be  considered  separately  from  others.  As 
jwe  shall  see,  we  can  learn  how  its  focal  length  enters 
I into  photographic  work  without  troubling  about  the 
I diaphragm;  we  can  explore  the  effect  of  the  diaphragm 
without  worrying  about  the  characteristics  of  different 
types  of  lenses.  On  this  plan,  we  shall  have  to  take  very 
little  for  granted  as  we  proceed,  and  we  shall  find,  I 
I hope,  that  ordinary  common  sense,  plus  a little  arith- 
jmetic,  is  suflScient  for  a working  knowledge  of  lenses. 

What  ft  Lena  minds  the 

Does  essential  nature  of  a lens’  action.  It  is 
to  bend  rays  of  light  which  fall  upon  it 
and  bring  them  all  to  one  point  on  the  other  side  of  the 
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lens.  It  has  this  effect  upon  each  separate  set  of  rays 
which  fall  upon  its  surface  from  all  the  points  which 
make  up  the  scene  or  object  before  it.  Imagine  some 
object  such  as  the  knob  on  the  top  of  a flagstaff,  so  far 
off  that  it  seems  a mere  point  to  the  eye.  Light  falls 
upon  it  and  is  reflected  in  all  directions,  up,  down,  and 
sideways.  Such  reflection  of  light  is,  of  course,  the 
means  by  which  we  see  things.  A small  proportion  of 
the  whole  number  of  rays  from  our  distant  flagstaff- 
knob  fall  upon  the  lens,  but  instead,  then,  of  passing 
straight  on,  each  is  bent  (refracted)  so  that  all  converge 
to  meet  at  a point  beyond  the  lens;  forming  there  a 
minute  image  of  the  knob.  We  have  imagined  oxir 
flagstaff  at  a great  distance,  so  that  for  practical  pur- 
poses the  rays  are  parallel  when  they  reach  the  lens. 
The  point  in  space  at  which  they  meet  on  the  other 
side  of  the  lens — i.e.  after  passing  through  the  lens,  is 
the  “focus,’’  or,  more  correctly,  the  “focus  for  parallel 
rays,”  and  the  distance  from  some  point  in  (or  near)  the 
lens  to  the  focus  is  the  “focal  length”  of  the  lens.  It  is 
almost  obvious  that,  if  the  rays  come  from  a point  so 
appreciably  nearer  to  the  lens  that  they  are  not  parallel 
when  they  reach  the  glass  surface,  the  focus  will  be 
farther  back  than  for  parallel  rays:  the  lens  exerts  a 
certain  bending  action  and  no  more,  and  if  it  starts 
with  a handicap  in  the  shape  of  actual  divergence  of  the 
rays  falling  upon  it,  the  convergence  it  produces  is 
proportionately  less.  Hence,  in  speaking  of  (and  meas- 
uring) “focal  length,”  it  is  understood  to  be  “for 
parallel  rays,”  otherwise  it  has  no  definite  or  exact 
value  whatever. 


The  Focal 
Plane 


Rays  fall  upon  the  lens  in  the  same 
way  from  every  point  in  the  subject 
before  it,  just  as  from  the  knob  of  our 
imaginary  flagstaff;  and  the  set  from  each  point,  in 
passing  through  the  lens,  is  caused  to  meet  in  a point 
which  lies  to  right  or  left,  above  or  below  the  image  of 
the  knob,  according  to  their  relative  positions  in  the 
original  scene.  Thus  numbers  of  image-points  are 
formed  behind  the  lens,  and  this  assemblage  of  image- 
points  forms  the  “focal  plane,”  which  is  the  surface  at 
which  the  whole  image  of  the  subject  or  scene  is  formed, 


LENS  FACTS 


355 


and  is  rather  unfortunately  named  “plane,”  for  it  is 
hardly  ever  perfectly  flat.  The  shape  of  the  surface 
depends  on  the  type  of  lens,  but  with  none  is  it  a truly 
dead  flat.  “Field”  is  the  better  word  for  it. 

. So  we  understand  that  there  is  one 

F^sLg?  distance  behind  the  lens  at  which  an 

object  is  formed,  point  for  point,  as  an 
image  by  the  lens,  and  that  this  picture-image  can  be 
seen  by  the  eye  by  placing  a ground-glass  screen  there. 
Focusing,  for  our  present  purpose,  consists  in  moving 
the  lens  or  the  ground-glass,  so  that  the  latter  indicates 
the  position  of  the  image.  If  the  ground  glass  is  in 
front  of  the  focal  plane  (or  surface  of  image),  the  whole 
picture  appears  blurred  because  the  rays  at  this  point 
have  not  fully  converged — each  set  to  a point.  If  it  is 
behind  the  focal  plane,  the  picture  is  again  indistinct 
from  the  rays  crossing  each  other  and  spreading  out 
to  form  tiny  disks,  instead  of  points.  There  is  one  posi- 
tion in  which  (without  the  aid  of  a diaphragm)  a sharp 
image  is  formed  by  the  lens,  and  can  be  recorded  by 
the  sensitive  plate.  As  we  shall  see  later  on,  focusing 
in  practical  work  is  more  than  this,  and  involves  the  use 
of  the  stop  or  diaphragm  and  of  the  camera  back,  as  well 
as  the  utilization  of  the  shape  of  the  focal  plane  or  focal 
field  of  the  lens. 


The  proper  name  for  the  distance 
^ point  in  (or  near)  the  lens  to  the 
*^ocus  sharp  image  of  a distant  object  is  the 
“focal  length,”  but  the  common  term 
**focus”  will  be  used  here,  where  no  confusion  is  caused. 
“Back  focus”  is  a term  often  met  in  makers*  cata- 
logues. It  is  the  distance  from  the  back  of  the  lens  tube 
to  the  ground-glass  when  a distant  image  is  in  focus, 
and  serves  simply  as  an  indication  of  the  camera  exten- 
sion required  by  the  lens.  It  may  be  greater  or  less 
than  the  focal  length  according  to  the  construction  of 
the  lens,  such  differences,  as  we  shall  see  later,  being  of 
practical  service.  Here  let  us  realize  first  that  the  focus 
(focal  length)  is  a measure  of  the  bending  power  of  the 
lens,  and  has  the  chief  effect  of  determining  the  size  or 
scale  of  picture-image  produced  at  a given  distance  from 
the  object.  The  longer  the  focus,  the  larger  is  the 
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image  of  an  object  which  a lens  forms  on  the  focusing 
screen.  If  the  object  is  a long  way  from  the  camera, 
the  size  of  the  image  is  proportional  to  the  focal  length 
of  the  lens.  For  example,  if  a lens  of  6-inch  focus  ren- 
ders a distant  house  2 inches  high  in  the  plate,  one  of 
12-inch  focus  will  render  it  4 inches  in  height,  from  the 
same  standpoint.  This  simple  rule^  does  not  work 
exactly  when  the  object  is  comparatively  near  to  the 
camera,  but  the  difference  is  not  enough  to  “cut  any 
figure,”  except  in  photographing  something  exactly  to 
scale.  The  rule  is  quite  near  enough  as  a basis  for 
general  practical  work.  Thus,  in  using  one  of  the  casket 
sets  of  lenses,  giving  a wide  range  of  focal  length,  if  the 
8-inch  lens  produces  a 2-inch  image  on  the  plate,  and 
we  want  one  of  5 inches,  a single  i^e  of  three  sum  will 
tell  us  the  focus  of  lens  which  is  needed,  viz.,  8X5 
-5-2=  20  inches. 

Naturally,  when  the  subject  is  repro- 
duced  on  a larger  scale  by  using  a lens 
View^  ^ longer  focus,  less  of  it  is  included  on 
the  plate.  With  a given  size  of  plate, 
you  canT  have  it  both  ways.  This  is  what  is  meant  by 
“angle  of  view.”  It  is  a term  which  signifies  the  action 
of  a lens,  but  only  in  relation  to  some  particular  size 
of  plate.  It  means  that  when  a given  size  of  plate  is 
filled  by  the  image,  the  “angle  of  view”  is  wide  or  nar- 
row according  as  the  focus  of  the  lens  is  short  or  long 
as  compared  with  the  base  line  of  the  plate  or  film.  A 
medium  angle  of  view  is  given  by  a lens  of  focus  nearly 
double  the  longer  side  of  the  plate,  viz.,  9 inches  on  a 
4x5  plate;  13  inches  on  a 5 x 7;  and  19  inches  on  an 
8 X 10  plate.  A wide  angle  is  given  by  a lens  of  focus 
rather  less  than  the  shorter  side  of  the  plate;  and  a 
narrow  angle  is  obtained  by  a lens  of  focus  nearly  three 
times  the  long  side  of  the  plate.  Or  you  may  look  at 
the  matter  the  other  way  about,  and  consider  that  with 
one  lens,  say  a lens  of  5-inch  focus,  used  on  a 5x7 
plate,  its  action  is  that  of  a wide  angle  over  the  whole 
plate,  that  of  a medium  angle  over  a central  part  3x2 
inches,  and  a narrow  angle  over  a smaller  area  of  2 x i 
inches.  There  is  a practical  meaning  to  this,  viz., 
that  so  far  as  the  effect  of  angle  is  concerned  it  doesnT 
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matter  whether  your  picture  is  made  by  using  a long- 
focus  lens  on,  say,  a 4 x 5 plate,  or  a lens  of  much  shorter 
focus  on  a smaU  portion  only  of  that  plate.  The  only 
difference  is  the  size  or  scale  of  the  picture.  If  you 
enlarge  the  smaller  negative,  it  will  be  identical  with 
the  larger,  except  that  it  may  not  be  quite  so  sharp. 

Now  what  is  the  effect  of  different 
_ angles  of  view,  apart  from  the  amount 

* ®of  Vlew^^  subject  included?  It  is  of  practical 
moment,  though  unfortunately  largely 
disregarded  and  confused  with  other  things.  Why  is  it 
better  to  use  a long-focus  lens  on  a plate  or,  when  a 
shorter-focus  lens  is  employed,  to  dispense  with  a con- 
siderable marginal  part  of  the  negative.  The  reason  is 
that  the  angle  at  which  the  lens  works  fixes  the  “draw- 
ing’^ of  the  photograph.  If  the  angle  is  too  wide,  the 
effect  produced  is  unnatural.  It  is  palpably  out  of  con- 
formity with  the  impression  obtained  by  the  eye.  It  is 
true  that  the  eye  and  the  camera  are  very  different 
instruments.  We  cannot  expect  to  make  the  camera 
altogether  replace  the  eye  as  regards  the  effect  pro- 
duced, but  we  can  remove  the  glaring  inconsistencies 
which  arise  from  the  lens  forming  its  image  over  too 
wide  an  angle.  They  are  seen  in  the  exaggeration  of 
the  foreground,  or  dwarfing  of  the  distance.  Most 
photographs  of  roads  or  streets  show  enormous  breadth 
in  the  foreground,  and  an  absurd  dwarfing  of  houses 
in  the  distance,  as  compared  with  those  near  at  hand. 
A garden  acquires  the  appearance  of  a park,  in  the 
photograph,  owing  to  the  false  impression  of  distance. 
We  so  rarely  return  to  the  scenes  we  photograph  and 
compare  them  with  our  prints  that  we  are  not  alive 
to  this  fault.  In  portraiture  it  is  recognized:  we  avoid 
exaggerated  hands  and  knees  by  using  a long-focus  lens. 
The  same  fault  is  pronounced  in  photographing  many 
subjects  which  recede  fairly  directly  from  the  camera, 
e.  g.,  an  automobile,  shown  end  on,  a procession,  and 
particularly  things  like  chairs,  cups,  vases,  which  are 
often  photographed  over  an  excessively  wide  angle  in 
the  effort  to  get  a large-size  image  on  the  plate  with  a 
normal-focus  lens.  The  remedy  is  to  use  a lens  whose 
focus  is  greater  than  the  base  measure  of  the  plate  used. 
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Perhaps  you  have  read  that  focal 
Standpoint  length  has  nothing  to  do  with  the  per- 
spective of  the  subject;  that  perspective 
is  solely  conditioned  by  the  standpoint  of  the  camera. 
Taken  literally,  both  of  those  statements  are  perfectly 
true,  and  they  are  strictly  in  accordance  with  what  I 
have  written  on  angle  of  view.  The  latter  and  the  posi- 
tion of  the  camera  are  interdependent.  With  any  lens, 
if  you  want  to  work  at  a narrow  angle  and  to  include 
the  subject  on  the  plate,  you  must  take  a distant  stand- 
point. If  you  approach  nearer,  you  don’t  get  in  all  you 
want.  In  presenting  the  subject  here,  I have  chosen  to 
look  at  it  from  the  point  of  view  of  angle  included  on 
the  plate,  rather  than  by  way  of  advocating  a distant 
standpoint.  Human  nature  being  what  it  is,  it  is  a 
more  emphatic  plan  to  say:  “Use  a lens  of  lo-inch 
focus  on  a 4 X 5 plate”  than  it  is  to  say:  “Avoid  too 
near  a standpoint  for  the  camera.”  The  user  of  the 
lo-inch  lens  has  to  take  a different  standpoint  in  order 
to  include  the  subject  on  the  plate.  If  all  he  wants  is 
not  included,  then,  of  course,  he  must  use  a shorter 
focus.  In  landscape  photography  and  other  branches,  it 
is  just  as  practicable  to  use  the  long-focus  as  the  short: 
there  is  plenty  of  room  to  get  back  and  the  lesser  amount 
of  subject  is  better  pictorially.  For  interiors  and  much 
commercial  photography  of  buildings,  it  is  impossible 
to  get  far  enough  away  from  the  subject  to  work  at  a 
narrow  angle;  and  then  a shorter-focus,  or  even  a wide- 
angle,  lens  must  be  used.  And  as  I refer  here  to  “wide- 
angle”  as  a special  kind  of  lens,  which  it  is  not,  I ought 
to  explain  why  I do  so. 

We  have  seen  that  long  focus  (as  com- 
An^eLens  P^^ed  with  the  plate)  means  narrow- 
angle;  short  focus,  vice  versa;  and  that  a 
lens  may  act  as  narrow-,  medium-,  or  normal-angle 
according  to  the  size  of  the  plate.  It  requires  to  be 
noted,  however,  that  the  ability  to  cover  a plate  sharply 
over  a wide  angle  is  the  result  of  quite  special  construc- 
tion. Hence,  a lens  which  will  do  this  is  probably 
designated  “wide-angle”  by  its  makers.  It  ceases  to 
be  a wide-angle  when  used  on  a much  smaller  plate. 
As  we  shall  see,  many  modern  lenses,  when  used  with  a 
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small  stop,  serve  almost  equally  well  as  the  special 
wide-angles;  that  is,  they  cover  a plate  considerably 
larger  than  the  one  for  which  they  are  listed.  The  fact 
is  sometimes  overlooked  by  the  photographer,  who 
thinks  that  he  must  get  a special  wide-angle  lens  for 
this  or  that  special  subject,  when  he  may  have  among 
his  other  instruments  an  anastigmat  which,  with  stop- 
ping down,  will  answer  perfectly. 

Perhaps,  before  I leave  this  subject 
of  angle  of  view,  I had  better  give  a few 
round  figures  for  focal  lengths  which 
afford  various  angles  on  plates  in  general  use.  The 
following  table  does  this: 


Plate 

Inches 

Narrow- 
Angle  (20°) 

Medium- 
Angle  (30°) 

Normal- 
Angle  (45°) 

Wide- 
Angle  (72®) 

4x5 

14  inches 

g inches 

6 inches 

3>^  inches 

5x7 

20  “ 

13  “ 

4^  :: 

8x  10 

28  “ 

19  “ 

T2V2  “ 

7 

By  normal-angle  in  column  4,  I mean  the  angle 
given  by  the  lenses  usually  fitted  by  the  makers  of 
hand-cameras  or  camera  sets.  Such  focal  lengths  are 
fitted  or  recommended  because  they  allow  of  inclusion 
of  most  ordinary  subjects  on  the  plate.  It  is,  neverthe- 
less, a fairly  wide  angle,  and  much  inferior  to  one  of  20° 
or  even  30°  as  regards  securing  pleasing  drawing  or 
perspective  of  the  subject.  Those  who  want  to  find  the 
precise  angle  included  by  any  lens  on  any  size  of  plate 
may  use  the  chart  given  on  page  54  of  “Figures,  Facts, 
and  Formulae”:  The  Photo-Miniature  No.  134. 

. Having  said  so  much  on  the  effect  of 

Focal  Length  length,  it  is  time  to  give  one  or  two 

simple  but  sufficiently  exact  methods  of 
measuring  it.  In  the  case  of  a single  or  landscape  lens 
(that  is,  one  composed  of  one  glass  cell  only),  or  in  that 
of  an  R R lens  (before  the  days  of  anastigmats),  all  that 
is  necessary  is  to  focus  sharply  on  a distant  object,  and 
then  to  measure  from  the  ground-glass  to  the  back 
surface  of  the  single  lens,  or  to  the  stop  in  the  case  of 
an  R R.  But  that  plan  is  liable  to  considerable  error 
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with  some  more  modern  lens.  In  defining  focal  length, 
I said  it  was  the  distance  from  a point  in  or  near  the 
lens  to  the  sharp  image  of  a distant  object.  It  is  not 
easy  to  find  where  the  point  “in  or  near’^  the  lens 
really  is,  with  many  modern  types  and  lenses,  and  there- 
fore the  best  thing  is  to  use  a method  which  dispenses 
with  a knowledge  of  its  position,  viz.,  as  follows:  First 
focus  the  lens  on  an  object  at  an  “infinite”  distance. 
By  “infinite”  we  mean  at  least  five  hundred  times  the 
focal  length  of  the  lens  approximately.  Farther  does 
not  matter;  somewhat  nearer  will  affect  the  measure- 
ment very  little.  Usually  a distant  spire,  house,  or 
chimney,  can  be  found.  With  the  “infinite”  object  in 
focus,  mark  the  position  of  any  movable  part  of  the 
lens-board  on  the  fixed-camera  base-board.  Then  place 
some  marked  object,  such  as  a foot-nile,  in  front  of  the 
camera,  and  focus  to  get  the  image  the  same  size  as 
the  original,  but  moving  the  camera  as  a whole,  using 
the  same  focusing  adjustment  you  used  in  the  first 
instance. 

The  object  is  to  measure  exactly  how  far  the  lens 
must  be  moved  farther  from  the  plate  in  order  to 
obtain  a same-size  image.  This  distance,  which  is 
easily  found  by  measuring  the  separation  between  the 
two  positions  of  the  moving  base-board,  is  the  focal 
length  of  the  lens.  It  is  an  easy  method  and,  with  care- 
ful focusing  and  measurement,  correct  to  within  one- 
sixteenth  of  an  inch. 

If  we  know  the  focal  length  of  a lens. 
Disuses  ^ simple  matter  to  calculate 

the  distances  from  lens  to  plate  and 
from  lens  to  original  in  copying;  or  to  paper  and  nega- 
tive in  enlarging.  Calculations  of  this  land  will  save 
an  enormous  amount  of  trouble  when  making  copies, 
designing  enlarging-boxes,  and  similar  work.  It  will 
be  understood  that,  in  photographing  such  near  objects, 
the  rays  which  reach  the  lens  are  not  parallel;  they  are 
still  more  or  less  divergent,  consequently  they  are 
brought  to  a focus  farther  behind  the  lens  than  are 
parallel  rays  from  a distant  object.  In  other  words,  the 
lens  has  to  be  racked  out  farther,  and  the  amount  of 
this  racking-out  follows  a very  simple  rule,  which  we 
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can  use  without  encumbering  ourselves  with  unneces- 
sary mathematical  formulas. 

Extra  Food  copying  or  photographing, 

Length  say  an  8 x 10  photograph  down  to  4 x 5 
size,  the  extension  of  the  camera,  as  we 
know,  has  to  be  that  for  a distant  object  plus  a little  bit 
more.  The  * ‘little  bit  more’^  is  not  a chance  distance, 
but  depends  on  the  focal  length  of  the  lens  and  on  the 
degree  of  reduction.  It  is,  in  fact,  the  focal  length 
divided  by  the  degree  of  reduction.  As  we  know  both 
of  these,  it  is  an  easy  matter  to  calculate  the  “little  bit 
more,’^  or  “extra  focal  distance,^*  as  the  opticians  prefer 
to  call  it.  In  our  example,  the  degree  of  reduction  is  2. 
It  is  linear  reduction,  not  the  reduction  of  area,  that  we 
are  concerned  with,  and  io-s-5=  2.  Suppose  our  lens  is 
of  8 inches  focal  length,  then  the  extra  extension 
(beyond  focus  for  distant  obj'ects)  is  8-*-2=4.  Note 
that  the  whole  extension — lens  to  plate — is  not  neces- 
sarily the  focal  length’and  the  extra  bit  added  together, 
viz.,  12  inches.  With  'single  lenses  and  old  R R’s  it 
svill  be  that,  but  some  modern  lenses  are  peculiar  in 
[laving  a back  focus  which  is  appreciably  shorter  (with 
some,  longer)  than  the  focal  length.  But  the  rule,  as  j*ust 
jiven,  holds  good  in  all  cases:  Divide  focal  length  by 
degree  of  (linear)  reduction.  The  result  is  extra  exten- 
>ion  or  rack-out  of  camera  required  beyond  that  for 
distant  obj’ects. 

The  same  rule  is  applied  in  a still  simpler  way  to  find 
:he^  distance  the  original  requires  to  be  from  the  lens. 
Ihis  distance  is  the  focal  length  of  the  lens,  plus  the 
ocal  length  multiplied  by  the  degree  of  reduction.  In 
)ur  example:  8 (focal  length) +8  (focal  length)  X 2 
^degree  of  reduction)=8-f-i6=  24  inches. 

This  rule  holds  good  in  all  copying  and  enlarging 
vork.  ^ In  copying  on  a reduced  scale,  the  shorter  dis- 
:ance  is  from  lens  to  plate;  in  copying  on  an  enlarged 
;cale,  or  in  enlarging  from  a negative  in  the  ordinary 
yay,  the  longer  distance  is  from  lens  to  plate  or  paper. 

Coniueate  distances  on  either  side  of 

Foci  from  it  to  the  original  (in  one 

direction),  and  to  the  sharply  focused 
mage  (in  the  other),  are  called  by  opticians  the  “con- 


362 


THE  PHOTO-MINIATURE 


jugate  foci,”  and  stand  always  in  a fixed  relation  to 
each  other.  Whatever  the  focal  length  of  the  lens,  the 
larger  conjugate  focus  is  equal  to  the  smaller  multi- 
plied by  the  degree  of  reduction;  or,  what  is  the  same 
thing,  the  smaller  is  equal  to  the  larger  divided  by  the 
degree  of  reduction.  But  this  rule  is  true  only  when 
we  know  exactly  where  to  measure  from  “in  or  near” 
the  lens.  It  is  easy  to  apply  it  in  the  case  of  single  and 
old  doublet  lenses,  measuring  from  the  glass  surface 
or  the  diaphragm  respectively;  but,  with  more  modern 
and  complex  types  of  lenses,  one  would  require  to  find 
out  by  special  tests  from  what  point  to  measure  forward 
from  lens  to  original  and  back  from  lens  to  plate.  The 
system  of  measuring  the  extra  focal  distance  largely 
avoids  this  difficulty,  and  for  that  reason  I recommend 
it  as  a most  practical  working  method.  There  is  no  more 
in  it  than  the  two  rules  I have  given  in  the  preceding 
paragraph;  calculations  can  often  be  done  in  the  head 
or,  at  the  worst,  on  a half-sheet  of  note-paper.  Remem- 
ber that  in  all  calculations  you  should  imagine  two 
bars,  each  the  focal  length  (or  back  focus)  of  the  lens, 
one  sticking  out  in  front  of  the  lens  and  one  behind. 
This  will  remind  you  to  add  one  focal  length  to  each 
calculated  distance  of  extra  extension  or  distance  of 
original  from  the  lens. 

The  problem  of  deciding  whether  a 
suitable  for  a studio  or  room  as 
Studio  regards  focal  length  may  be  worked  out 
by  the  same  easy  method.  As  we  have 
already  seen,  it  is  best  to  use  the  longest  focus  which 
space  permits  for  the  sake  of  better  drawing  or  per- 
spective. The  first  thing  is  to  find  the  permissible 
working  space  by  pushing  the  camera  as  far  back  as  it 
will  conveniently  go,  and  measuring  the  distance  from 
lens-board  and  sitter.  The  next  thing  is  to  find  the 
degree  of  reduction.  This  we  do  by  dividing  the  height 
of  the  sitter  by  the  height  of  image  required  on  the 
plate.  In  the  case  of  a 6-inch  cabinet  portrait,  this 
degree  of  reduction  will  be  about  12  for  a full-length  6- 
foot  figure:  Say,  6 for  a half-length  or  bust,  and  3 for  a 
head.  Then,  to  find  the  greatest  focal  length  which  can 
be  used,  divide  the  working  distance  by  the  reduc- 
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tion.  The  result  is  rather  greater  than  it  should  be 
because  we  have  not  allowed  for  the  one  focal  length 
Immediately  in  front  of  the  lens.  But  it  is  a quite 
sufficient  guide.  Example:  For  a 6-inch  image  from  an 
;iverage  standing  figure,  i.  e.,  degree  of  reduction  12 
Working  space  15  ft.,  focal  length  is  i5-i-i2=i-i\  ft.= 
|iS  inches.  Try  14  inches  and  calculate  back  the  other 
Way:  Space  required=  14  + (14  x 12)  inches=  182  inches 
F=i5  feet  2 inches,  so  that  14  inches  is  just  about  the 
pngest  focus  which  can  be  used. 

I In  the  same  way  we  can  calculate  the  length  of 
itudio  for  any  given  class  of  work  with  a given  lens. 
Example:  Carte  (3-inch)  portraits  of  full  length  (6  feet) 
itters  with  12-inch  lens.  Reduction  figure  is  (6X12) 
4-3=24.^  Therefore  camera  extension  is  12 -f  (12^24) 
= I2>^  inches.  Distance  from  lens  to  sitter  is  12  + 
12X24)=  25  feet,  say  26  feet  in  all,  to  which  must  be 
,dded  a fair  amount  of  working  space  behind  the  cam- 
ra  and  for  the  background. 

H B fc  ^ reference  to  focal  length,  viz., 

Focu.r  Serves  conditions  under  which  a differ- 

ence between  the  focal  length  and  the 
lack  focus  of  a lens  will  be  of  service.  In  the  case  of 
, reflex  camera,  a lens  of  back  focus  which  is  greater 
han  the  focal  length  is  of  advantage  in  permitting  a 
horter  focus  to  be  used  than  would  otherwise  be  possi- 
le.  Owing  to  the  movement  of  the  mirror  in  this  type 
f camera,  the  lens  cannot  be  brought  nearer  than  a cer- 
am  distance,  otherwise  the  mirror  fouls  the  lens  tube. 
V^ith  some  types  of  reflex  cameras,  this  space  is  such 
hat,  with  a normal  lens  a shorter  focus  than  6 inches 
annot  be  used  on  a quarter-plate  reflex.  Some  people 
refer  a lens  of  not  more  than  5 inches  focus,  and  are 
herefore  glad  to  use  a lenses  such  as  the  “Aldis,”  the 
ack  focus  of  which  is  appreciably  longer  than  the 
5cal  length. 

On  the  other  hand,  the  telephoto  lens  provides 
xactly  the  opposite  facility,  viz.,  great  focal  length 
dth  a short  camera  extension.  The  Ross  “Telocentric” 
;nses,  for  example,  allow  of  a focus  being  employed 
ffiich  is  somewhere  about  double  the  extension  of 
he  camera. 
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When  one  has  only  one  or  two  lenses, 
Altering  jg  often  of  advantage  to  increase  or 
Focal  Length  focal  length,  as  can  readily 

be  done  by  combining  the  lens  with  another.  To 
shorten  the  focus,  a positive  or  converging  lens,  such 
as  those  we  have  been  considering  so  far,  is  used.  It 
adds  its  bending  power  to  lens  No.  i,  and  so  brings  rays 
to  a focus  at  a lesser  distance.  To  increase  the  focal 
length,  a negative  or  diverging  lens  is  used,  i.  e.,  one 
which  causes  parallel  rays  to  diverge. 

Such  lenses,  both  positive  and  nega- 
Suppl^emen-  ^g  ggfd  as  supplementary  lenses, 

ary  enses  various  trade  names,  as  “Plani- 

scopes,”  etc.,  and  are  of  focal  lengths  chosen,  as  a rule, 
for  altering  the  focus  of  lenses  supplied  with  hand- 
cameras;  but  it  is  easy  to  lengthen  or  shorten  focal 
length  to  any  extent  by  using  the  very  cheap  circular 
spectacle  glasses  obtainable  from  large  general  opticians. 
The  extra  lens  of  suitable  focal  length  is  combined  with: 
our  lens  proper  by  fixing  the  former  in  the  hood,  or  in 
an  extra  cardboard  collar  which  can  be  slipped  on  the 
lens  tube,  or  by  some  such  means. 

The  rule  for  finding  the  focal  length: 
Rule  for  produced  by  combining  two  lenses  in: 
^°Lens^^  this  way  is:  Multiply  the  focal  lengths 
together  and  divide  by  the  sum  (of  the 
two)  less  the  distance  apart.  Thus  lo-inch  and  6-inch 
lenses,  i inch  apart,  give  a focal  length  of 

inches 

This  is  a very  rough  rule,  particularly  when  applied  tc 
combining  a R R or  other  doublet  lens  with  a single 
lens.  Moreover,  usually  we  want  to  use  the  rule  the 
other  way  about,  so  to  speak.  We  want  to  know  what 
focus  we  must  use  to  increase  or  reduce  the  focal  length 
to  a given  amount.  The  rule  then  is:  Multiply^  the 
focal  length  of  your  lens  by  the  focal  length  required 
and  divide  by  the  original  focal  length  less  the  final 
focal  length.  Thus,  to  reduce  an  8-inch  lens  to  5 inches 
8XS-*“(8-5)=4o-«-3=i3  inches,  near  enough.  If  the 
lens  is  to  be  increased  in  focal  length,  the  calculation  is 
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ithe  same,  but  a negative  lens  must  be  used.  In  the 
' latter  case  (and  also  to  a lesser  degree  in  the  former) 

I much  depends  on  the  position  of  the  added  lens.  Differ- 
ent positions  have  to  be  tried  in  order  to  get  the  best 
definition  on  the  plate,  and  thus  the  rule  is  quite  a 
rough  guide,  but  some  useful  indication  of  what  focal 
length  to  try  at  the  start. 

So  far  we  have  considered  lenses  only 
Diaphrasm  regards  their  focal  length,  and  have 
^ ^ perhaps  familiarized  ourselves  with  the 

i effect  of  focal  length  on  the  size  of  the  image  and,  in 
conjunction  with  the  size  of  the  plate,  on  the  drawing 
of  the  image. 

Now  we  must  examine  the  effect  of  the  diaphragm 
in  several  practical  directions,  viz.,  in  determining  the 
“speed”  of  the  lens,  the  depth  of  focus,  distortion  of 
straight  lines  in  the  subject,  and  the  production  of 
other  defects  such  as  flare-spot. 

The  amount  of  light  which  reaches 
the  plate  is  conditioned,  so  far  as  the 
lens  is  concerned,  by  the  size  of  the 
diaphragm  relatively  to  the  focal  length  of  the  lens.  If 
the  diameter  of  the  diaphragm  is  one-fourth  the  focal 
length,  that  is  a very  rapid  lens  and  is  designated  f/^. 
If  the  diaphragm  divides  6 times  unto  the  focal  length 
the  speed  of  the  lens  is  called //6;  if  8 times, //8;  if  ii 
times  //ii,  and  so  on.  These  four  figures  represent  the 
chief  classes  of  lenses  as  regards  speed  at  their  largest 
aperture.  Portrait  lenses  and  large-aperture  anastig- 
mats  have  a speed  of  about  f/4;  other  anastigmats, 
about  //6;  R R lenses,  f/S;  and  single  (landscape) 
lenses,  f/ii.  In  addition,  there  are  still  cheaper  single 
lenses,  also  wide-angle  lenses,  the  maximum  aperture 
of  which  is  about  f/i6. 

I think  I can  assume  that  most  of  my 
Speeds  readers  are  familiar  with  this  speed 
standard  for  lenses,  as  also  with  the 
relation  between  the  different  //numbers  as  regards  the 
exposure  required,  viz.,  that  exposures  need  to  be  in  pro- 
portion to  the  squares  of  the//numbers.  In  other  words, 

8X8 

with//8  the  exposure,  as  compared  with  //4,  is  — — 

4X4 
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or  4 times,  not  the  simple  f proportion.  Similarly,* 

//i6  requires  (=i6)  times  the  exposure  with 

/ 4.  To  avoid  this  troublesome  calculation,  it  is  usual 
to  make  the  stops  of  a lens  run  in  a series,  each  of  which 
requires  double  the  exposure  of  that  preceding,  whilst 
many  lenses  in  this  country  are  marked  on  the  ‘‘Uni- 
form System,”  according  to  which  //4  is  marked  i,  and 
the  other  stops  by  numbers  2,  4,  8,  etc.,  indicating  the 
number  of  times  of  exposure  compared  with  //4.  The 
following  table  shows  the  comparative  numbers: 

Equivalent  / and  Uniform  System  Numbers: 

Relative  Exposure 

Required  ...i  2 4 8 16  32  64  128 

//numbers 4 $.6  8 11.3  16  22.6  32  45.2 

U.  S.  numbers ...  I 2 4 8 16  32  64  128 

The  / numbers  marked  on  a lens 
Whe^  //  diaphragm-scale  do  not  indicate  the 
IdSea?  speed  in  all  circumstances.  This  is  so 
only  when  the  lens  is  being  used  at 
practically  its  normal  extension,  i.  e.,  in  focus  on  dis- 
tant objects.  If  the  lens  is  racked  out  much  beyond  this, 
the  real  number  becomes  greater  than  that  marked  on 
the  mount  in  the  proportion  of  the  greater  extension  to  j 
the  normal  extension.  Thus  an  f/4  lens  of  6-inches 
focus  if  used,  as  when  cop3dng,  at  an  extension  of  9 

inches,  has  a real  //number  ^ ^ ^=6,  i.  e.,  //6,  and  ' 

the  exposure  required  is  then  more  than  double.  A 
more  direct  way  of  making  this  allowance  in  practical 
work  is  to  increase  the  exposure  in  the  porportion  of 
the  square  of  the  greater  extension;  or,  more  conve- 
niently, to  use  a table  of  exposures  when  copying  on  a 
reduced  or  enlarged  scale,  taking  the  exposure  when 
copying  same  size  as  i.  Such  a table  is: 

Scale  of  Reproduction — 

i i i ^ i 334568 

Relative  Exposures — ' 

i I I I I I 2^  ij  4 6 9 12  20  ! 


SLENS  FACTS  367 

To  use  it,  the  camera  is  fitted  with  a scale  marked 
iwith  the  extension  distances  corresponding  with  the 
! various  degrees  of  reduction  and  enlargement,  when 
using  a particular  lens.  These  extension  distances  can 
:be  readily  calculated  by  the  rule  given  in  a previous 
iparagraph,  “Extra  Focal  Length.” 

I Also  the  / number  marked  on  the  mount  of  an 
lunsymmetrical  doublet  lens  ceases  to  have  any  signifi- 
|cance  if  one  or  other  of  the  two  halves  of  the  lens  is  used 
I alone.  Usually  the  maker  tells  us  the  focal  lengths  of 
Ithe  separate  components  of  a double  lens.  The  / 
numbers  are  then  found  by  dividing  the  diameter  of 
the  iris  or  diaphragm-opening  in  the  various  positions 
I separately  by  the  focal  length. 

As  we  have  learned  at  the  outset  of 
Focus  monograph,  an  object  in  front  of 

the  camera  is  brought  to  a focus  at  a 
point  behind  the  lens  which,  for  a lens  of  given  focal 
length,  is  nearer  to  or  farther  from  the  lens  according 
as  the  object  is  farther  from  or  nearer  to  the  camera. 
If  there  were  no  means  of  overcoming  that  essential 
defect  of  a lens,  the  making  of  sharply  defined  pictures 
of  subjects  other  than  perfectly  flat  ones  would  of 
course  be  an  impossibility.  We  want  “depth  of  focus” 
or,  as  it  is  better  termed,  “depth  of  field,”  that  is  to 
say  the  simultaneous  sharp  rendering  of  near  and  dis- 
tant objects  on  the  focusing  screen,  and  the  diaphragm 
is  the  means  of  securing  this  effect.  A whole  number  of 
The  Photo-Miniature  could  be  filled  with  a considera- 
tion of  this  subject  of  depth,  which  a mass  of  discus- 
sion and  misconception  has  greatly  obscured.  I will 
try  to  deal  with  it  in  the  fewest  possible  words,  and  as 
closely  as  may  be  in  respect  to  practical  work. 

The  basis  of  depth  of  field  is  that  the 
cone  of  rays  forming  the  image  of  some 
Field  point  in  the  subject  has  for  its 

! base  the  diameter  of  the  diaphragm 

land,  for  its  apex,  the  image  point  on  the  focusing 
screen.  For  practical  purposes  that  image-point  is  suf- 
ficiently small  if  it  is  a disc  (“disc  of  confusion”)  of 
diameter  from  i-ioo  to  1-300  of  an  inch.  In  other 
words,  we  get  the  impression  of  a continuous  sharp 
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picture  if  the  whole  image  is  made  up  of  tiny  discs, 
and  we  can  reduce  the  optical  image  to  a structure  of 
this  kind  by  reducing  the  size  of  the  diaphragm. 

The  effect  of  a small  diaphragm,  if  you  will  think  it 
out  with  the  aid  of  one  or  two  diagrams,  is  to  reduce 
the  base  of  the  cone  of  rays  from  each  point  in  the  sub- 
ject, and  so  to  narrow  the  angle  of  the  cone.  Thus,  in 
an  average  position,  the  focusing  screen  receives  on 
itself  a series  of  image-discs  corresponding  with  near 
and  distant  objects,  which  image-discs  can  all  fall  within 
a prescribed  standard  of  size  if  the  diaphragm  be  made 
small  enough.  In  other  words,  a narrow-angled  cone  of 
rays  from  diaphragm  to  plate  means  depth  of  field, 
and  for  that  reason  it  is  argued  that  depth  of  field 
depends  solely  on  the  absolute  diameter  of  the  dia- 
phragm; in  other  words,  that  a ^-inch  diaphragm 
gives  the  same  amount  of  depth  whether  fitted  to  a 
3-inch  or  a 12-inch  lens. 

And  it  is  quite  fair  to  take  this  view  if  it  is  admitted 
that  we  can  be  content  with  an  inferior  standard  of 
definition  in  a large  print  as  compared  with  a small  one. 
The  reason  assigned  for  this  permissible  difference  is 
that  a large  print  is  looked  at  farther  from  the  eye, 
and  therefore  does  not  demand  the  same  degree  of 
sharpness  as  a small  one;  it  looks  as  sharp  when  held  at 
the  conveniently  greater  distance.  The  advocates  of 
this  theory  of  depth  tell  us  that  the  small  print  made 
with  a 3-inch  lens  is  (or  should  be)  looked  at  3 inches 
from  the  eye,  whilst  the  usually  larger  print  for  which  a 
12-inch  lens  is  used  is  viewed  at  12  inches  distance. 

Against  all  this  is  the  fact  that  all  prints  up  to,  say 
8 X 10  inches,  are  looked  at  about  the  same  distance  of 
10  inches  away,  or  are  even  examined  more  closely;  and 
therefore  it  is  necessary  to  take  into  account  not  only 
the  size  of  the  diaphragm,  but  the  focal  length  of  the 
lens.  Thus,  when  our  aim  is  an  equal  degree  of  defini- 
tion in  prints,  large  and  small,  focal  length  steps  in  as 
a factor.  It  becomes  necessary  to  use  a smaller  dia- 
phragm, the  greater  the  focal  length.  Students  find 
depth  difficult  to  understand  imtil  they  realize  that 
its  rules  and  formulas  do  not  represent  actual  laws  of 
nature,  but  are  only  conventions  of  service  in  guiding 
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i US  to  some  particular  kind  of  result.  They  differ  from 
the  optical  rules  we  have  so  far  been  considering  very 
much  as  a cook’s  recipe  for  a pudding  differs  from  the 
I formula  of  a true  chemical  compound.  The  one  can  be 
I varied  at  discretion;  the  other  is  part  of  the  system 
! of  nature  and  therefore  unalterable. 

Still  a few  broad  facts  in  regard  to 
I Depth  Facts  depth  may  be  stated  as  following  from 
the  general  rule  that  depth  is  con- 
I ditioned  by  the  size  of  the  diaphragm.  It  will  be  clear  to 
I us  that  great  depth  is  not  inconsistent  with  high  speed 
(i.  e.,  large  relative  aperture)  of  a lens.  It  all  depends 
ion  the  focal  length  we  are  using.  The  diaphragm  of 
I an  f/4.$  lens  of  3-inch  focus,  such  as  is  fitted  to  a vest- 
I pocket  camera,  is  quite  small,  and  gives  great  depth  at 
I the  same  time  as  speed;  the  same  size  of  diaphragm  in 
a 12-inch  lens  will  also  give  considerable  depth,  but 
[ the  speed  of  the  lens  will  be  only  a sixteenth,  something 
I like  // 1 6,  instead  of  f/4.5.  That  very  practical  fact 
Swas  recognized  many  years  ago  by  the  late  Piazzi 
j Smyth,  whose  prophecy  of  an  all-in-focus  but  non- 
focusing camera  at  pill-box  size  has  been  realized  to  a 
t large  extent  in  the  vest-pocket  cameras  of  today.  No. 
125  of  The  Photo-Miniature  on  these  cameras  has 
given  a remarkable  proof  of  the  great  depth  of  focus 
possessted  by  such  lenses,  and  the  optical  side  of  this 
question  is  fully  discussed  therein. 

A further  practical  outcome  from  our  diaphragm 
I theory  of  depth  is  the  very  limited  use  of  a long-focus 
I large-aperture  lens.  Such  a lens  must  necessarily  have 
a large  diaphragm,  and  therefore  very  small  depth. 
While  it  is  useful  when  the  subject  is  all  at  a considera- 
ble distance,  as  in  photographing  a distant  monument, 
obtaining  large-scale  pictures  of  animals,  etc.,  for 
ordinary  work  it  is  impossible  to  obtain  foreground 
and  distance  in  focus  without  much  stopping  down. 
Hence,  with  lenses  of  focus  12  inches  and  upward,  it  is 
often  a pure  waste  of  money  to  buy  one  of //4.5  aper- 
ture. The  largest  aperture  which  can  be  used  in  such 
cases  is  usually  //8,  often  much  smaller,  and  an//8 
lens  will  be  a third  or  a quarter  the  price. 
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It  would  lead  us  too  far  to  attempt  to__ 
wltli  all  the  calculations  of  which' 
depth  of  field  is  susceptible.  Moreover! 
it  would  be  an  unprofitable  task,  for  the  practicalj 
utility  of  such  calculations  is  greatly  diminished  by  the} 
fact  that  they  leave  out  of  account  the  widely  different* 
properties  of  actual  lenses.  Lenses  have  not  the  per-J 
fectly  flat  field  and  the  absolute  freedom  from  faults" 
which  these  depth  formulas  assume.  I 

On  the  contrary,  the  field  of  a lens  is  often  saucer-J 
shaped;  even  that  of  an  anastigmat  has  its  shallow} 
mounds  and  depressions,  and  often  the  quality  of  the 
definition  is  inferior  toward  the  margins.  As  we  use} 
actual  lenses  and  form  our  pictures  all  over  the  plate, 1 
most  depth  calculations  are  too  far  removed  from  prac-i 
deal  conditions  to  be  of  any  service.  I 

But  there  is  one  figure  indicating] 
^fstance  which  it  is  useful  to  be  able  toj 

calculate,  since  it  is  of  some  service  in» 
hand-camera  photograp%,  or  in  designing  any  camera" 
for  focusing  by  scale.  Suppose  that  with  a lens  of  given] 
focal  length,  say  4 inches,  used  with  a given  relative! 
aperture,  say  //15,  you  focus  sharply  on  the  extreme* 
distance,  i.  e.,  on  some  object  sending  parallel  rays,] 
what  is  the  distance  of  the  nearest  object  which  will' 
be  rendered  according  to  some  standard  of  sharpness,] 
say  i-ioo  of  an  inch?  This  distance  is  the  “hyper-^ 
focal  distance.’’  It  is  the  distance  beyond  which  all  is; 
in  focus  when  the  lens  is  focused  on  infinity.  The"' 
formula  for  it  can  be  easily  shown  from  first  principles} 
to  be 


focal  length  X diameter  of  stop 
diameter  of  disc  of  confusion 


This  can  be  converted  into  a handier  form  by  remem^ 
bering  that  the  diameter  of  a stop  is  equal  to  the  focal' 
length  of  the  lens  divided  by  the  //number.  The* 
formula  thus  becomes 


focal  length  X focal  length 


working //number  X diameter  of  disc  of  confusion 
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Taking  i-ioo  of  an  inch  as  the  standard  of  sharpness 
or  permissible  disc  of  confusion,  our  example  is 

a X a 

--^^-^=*100  inchests  feet  4 inches. 

This  formula  shows  us  that  the  hyper-focal  distance 
is  greater,  the  longer  the  focus  of  a lens;  and  becomes 
smaller  as  the  lens  is  stopped  down.  With  a 5-inch 
lens  at  //8,  it  is  26  feet;  with  the  same  lens  at//i6,  13 
feet;  with  the  same  lens  at//5.6,  36  feet,  and  so  on. 

This  leads  me  to  that  queer  expres- 

Fixed  Focus  sion  which  has  become  current,  viz., 
‘‘fixed  focus.”  I don’t  know  who  coined 
it;  probably  some  adroit  maker  of  cameras  who  desired 
to  lead  the  public  to  think  there  was  some  special 
merit  in  a camera  without  a focusing  movement. 
“Fixed  focus”  simply  means  the  use  of  a diaphragm  of 
small  diameter,  so  that  great  depth  of  focus  is  obtained. 
Usually  it  is  a diaphragm  of  less  than  half  an  inch 
diameter,  with  which  fairly  sharp  images  of  objects 
both  quite  distant  and  near  are  obtained.  The  worst 
of  it  is  that  such  a diaphragm  means  a poor  speed  of 
lens  unless  the  latter  is  of  very  short  focus.  A half -inch 
diaphragm,  with  a 3-inch  lens,  is  about  f/6,  which  is 
fairly  fast;  but  it  is  only  f/io  with  a s-inch  lens,  and 
with  many  fixed-focus  cameras  a still  smaller  dia- 
phragm is  chosen,  in  order  to  improve  the  covering 
power.  In  other  words,  fixed  focus  is  a good  system 
for  lenses  up  to  4 inches  focal  length,  but  a poor  sub- 
stitute for  a focusing  scale  with  focal  lengths  much  over 
that.  Calculation  of  the  hyperfocal  distance  (from 
focal  length  and  //number  as  shown  above)  will  give  an 
idea  of  the  nearness  to  the  camera  which  objects  can 
have  without  coming  out  unsharp  in  the  negatives, 
made  in  a fixed-focus  camera. 

And  here  I must  say  a word  connected 
Focif^g  depth  of  focus  which  is  of  practi- 

cal significance,  though  only  indirectly 
applying  to  the  lens.  It  is  simply  to  remind  the  reader 
of  the  valuable  aid  which  the  adjustment  of  the  camera- 
back  affords  in  securing  uniformly  sharp  focus  of  both 
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near  and  distant  objects  even  without  stopping  down. 
By  tilting  the  plate  forward  or  backward  (swing  back), 
or  by  placing  it  obliquely  to  the  straight  line  through 
the  center  of  the  lens  (side  swing),  it  is  possible  with 
very  many  subjects  to  obtain  sharp  focus  of  planes  of 
the  subject  which  are  at  very  different  distances  from 
the  camera.  The  ease  with  which  this  can  be  done 
depends  on  the  grouping  of  such  planes  in  the  subject. 
An  example  will  explain  what  I mean.  Imagine  we  are 
photographing  a somewhat  distant  house  from  a point 
of  view  immediately  behind  a flower-bed  in  the  garden. 
The  details  of  plants  will  be  greatly  out  of  focus  if 
focus  is  obtained  on  the  house.  But,  if  the  upper  part 
of  the  plate  be  caused  to  recede  from  the  lens  by  swing- 
ing the  back  in  this  direction,  the  immediate  foreground 
wfll  come  into  sharp  focus  with  comparatively  little 
stopping  down.  The  expedient  may  be  applied  in 
endless  ways  and  is  often  of  the  greatest  service  when 
the  movement  of  the  subject  by  wind  or  from  figures 
in  it  makes  it  necessary  to  use  as  large  a stop  as  possible. 

There  is  a third  effect  of  the  dia- 
phragm  which  is  of  much  smaller 

Diaphragm  importance,  since  it  is  produced  only 
with  a single  lens.  With  such  landscape 
lens,  the  diaphragm  is  usually  in  front,  and  cuts  off 
the  rays  coming  from  the  subject  at  various  angles  in  a 
way  which  causes  the  edges  of  the  image  to  be  formed 
by  the  edges  of  the  lens,  and  the  center  of  the  image 
by  the  center  of  the  lens.  Thus  a straight  line  near  the 
margin  of  the  picture  is  bowed  inward  at  each  end, 
acquiring  a barrel  outline.  If  the  line  falls  in  the  middle 
of  the  image,  i.  e.,  opposite  the  center  of  the  lens, 
there  is  none  of  this  effect;  the  bowing  becomes  more 
pronounced  as  the  margins  of  the  field  are  used.  This 
distortion,  when  full  on  the  margin  of  the  field  of  a 
properly  designed  landscape  lens,  is  not  great;  it 
amounts  to  a bowing  in  at  each  end  of  a 6-inch  line  in 
the  negative  of  less  than  A of  an  inch;  though  that  is 
quite  enough  to  show  plainly  in  the  case  of  a subject 
like  the  straight  edge  of  a house-side. 

It  means  that  a single  lens  is  not  suitable  for  sub- 
jects containing  straight  lines  when  those  lines  fall 
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near  the  edge  of  the  plate.  That,  however,  is  not  to 
bar  single  lenses  even  for  straight-line  subjects.  Such 
a lens  is  quite  good  if  you  are  careful  to  use  one  of 
long  focus  in  relation  to  the  plate,  e.  g.,  a 14-  or  16-inch 
lens  on  a 4 X 5 plate,  and  to  keep  the  lens  fairly  oppo- 
site the  center  of  the  plate.  You  then  use  only  the  cen- 
tral part  of  the  field.  These  single  lenses  are  such 
admirable  instruments  (on  account  of  the  brilliancy 
of  the  image),  and  are  now  sold  second-hand  at  such 
low  figures,  that  it  is  worth  while  bearing  them  in  mind 
for  work  which  does  not  call  for  a larger  aperture  than 
//II. 

If  the  diaphragm  is  behind  the  lens,  the  distortion  is 
opposite  in  kind,  i.  e.,  pushed  out  at  the  ends  of  a 
marginal  line  in  pincushion  shape.  Hence  the  doublet 
or  rectilinear  lens,  in  which  the  barrel  distortion  of  the 
back  component  and  the  pincushion  distortion  of  the 
front  lens  are  simultaneously  neutralized  by  the  dia- 
phragm placed  between  the  two  glasses.  It  doesn’t  fol- 
low that  every  doublet  lens  is  altogether  free  from  this 
line-bowing.  The  optician  endeavors  to  make  it  so, 
and  with  most  R R’s  such  distortion  is  practically  nil. 

This  defect  or  aberration  may  take 

Flare..Spot  several  forms,  usually  either  a hazy 
patch  of  fog  in  the  center  of  the  nega- 
tive or  a less  clearly  defined  patch  or  ring,  occurring 
on  the  side  of  the  plate  opposite  to  the  image  of  some 
light  object.  As  a rule,  the  flare  spot  is  an  image  of  the 
diaphragm-aperture,  due  to  light-rays  reflected  from 
some  surface  of  the  lens,  and  is  a result  of  the  dia- 
phragm in  the  sense  that  adjustment  of  the  position 
of  the  diaphragm  will  usually  remove  it.  The  precise 
cause  of  flare  is  a complex  subject,  and  it  would  take 
us  too  far  to  explore  it  fully.  We  must  be  content  to 
describe  a test  by  which  it  can  be  readily  detected. 
Place  the  lens  centrally  on  the  camera  front  and,  in  a 
dark  room,  focus  sharply  on  an  electric-lamp  filament 
or  gas  mantle  about  ten  feet  away,  using  a ^aphragm 
or  stop  about //16.  If  there  is  flare,  a halo  will  be  seen 
around  the  image  of  the  bright  object  in  the  center  of 
the  screen.  If  then  the  camera  be  turned  slightly,  the 
halo  will  move  to  one  side  of  the  center,  as  the  image 
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moves  to  the  other.  A smaller  stop  will  reduce  the 
general  illumination  on  the  plate,  whilst  the  flare-spot 
retains  its  original  intensity  and  so  appears  more  pro- 
nounced. This  is  a delicate  test  for  flare,  and  one  need 
not  condemn  a lens  which  shows  slight  flare  under  it. 
With  single  or  R R lenses,  the  flare  can  be  removed, 
in  some  cases  by  screwing  out  the  lens  (or  lenses)  in 
its  (or  their)  tube;  in  others  by  shortening  the  lens  tube. 
Anastigmats,  as  a rule,  cannot  be  tampered  with  in  this 
way.  In  either  case,  the  mechanical  work  is  of  a kind 
which  calls  for  an  optician. 

So  far  we  have  been  considering 
of  a Lens  properties  which,  broadly,  are  common 
to  all  lenses  good  or  bad.  It  is  when  we 
come  to  the  field  of  a lens,  i.  e.,  the  full  area  covered 
by  the  image,  that  we  have  to  draw  distinctions,  and, 
in  doing  this  to  consider  the  field  in  two  or,  say,  three 
respects.  These  are  covering  power  or  area  of  field  in 
regard  to  focal  length  and  speed,  flatness  of  field,  and 
fineness  of  definition. 

. The  field  of  a lens  is  circular,  and  is 

Power^  limited  by  the  construction  of  the  lens 
itself  and,  sometimes,  by  the  form  of 
the  tube  or  shutter  in  which  the  lens  is  mounted.  Most 
of  us  use  a camera  the  plate  of  which  is  fully  covered 
by  the  lens,  and  so  do  not  learn  much  about  the  cover- 
ing power  of  the  lens,  as  we  should  do  by  trying  the 
lens  on  a much  larger  camera.  Then,  we  should  see, 
perhaps,  that  the  lens  covers  barely  more  than  the 
plate  it  is  tested  for.  Beyond  the  circle  within  which 
that  plate  just  falls,  the  definition  falls  off  or  ceases 
altogether,  the  focusing  screen  appearing  dark. 

In  the  latter  case,  the  lens  does  not  illuminate  the 
larger  area.  On  the  other  hand,  another  lens  will  cover 
a much  larger  disc  than  that  including  the  plate  with- 
out the  image  showing  signs  of  fuzziness  or  “woolly” 
definition  toward  the  margins.  Some  lenses,  such  as 
many  R R’s  and  anastigmats,  will  cover  a much 
larger  disc  by  using  a smaller  stop;  with  others,  such 
as  the  portrait  type,  hardly  any  increase  of  covering 
power  is  obtained  by  stopping  down.  Usually  a lens 
which  is  made  to  work  at  a large  aperture  (J/4.5)  has 
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not  such  good  extra  covering  when  stopped  down  to 
//6  or  f/S  as  has  a lens  of  the  same  class  with//6  or//8 
as  its  maximum  aperture.  The  optician  generally  has 
to  sacrifice  something  to  get  the  normal  covering  power 
at  the  large  aperture. 

Extra  covering  power  may  be  a 

EaSa^Cover-  ^ positive  drawback, 

ing^Po^er"  according  to  circumstances.  Apart  from 
covering  the  plate  when  the  lens  is 
central,  we  often  need  to  cover  it  just  as  well  when  the 
lens  is  raised  on  its  board,  and  hence  require  the  greatest 
covering  power,  often  at  the  largest  aperture  prac- 
ticable. 

But  it  must  be  remembered  that  a lens  of  this  large 
covering  power  has  its  power  all  the  time,  and  if  a large 
plate  is  not  presented  to  it,  the  margins  of  its  field  fall 
upon  and  light  up  the  inside  of  the  camera.  Some  of 
that  light  is  scattered  on  to  the  plate,  and  tends  to 
veil  the  negative.  Hence,  with  a camera  without  much 
use  of  front,  such  as  many  focal-plane  types,  great 
covering  power  of  the  lens  is  no  advantage,  but  the 
reverse  to  an  appreciable  extent.  By  trying  a lens  on  a 
big  camera,  it  is  easy  to  see  at  a glance  what  its  field 
is  like.  It  is  on  account  of  this  scatter  of  light  from  even 
the  blackest  of  camera  interiors  that  a lens  the  field 
of  which  falls  sharply  off  altogether,  such  as  a portrait 
lens  and  some  anastigmats,  is  preferred  for  copying 
drawings,  etc.,  where  veiling  is  badly  felt.  A camera 
several  sizes  larger  than  that  for  the  plate  serves  the 
same  purpose,  the  whole  image  then  falling  at  the  end 
facing  the  lens  without  reflection  of  light. 

Equally,  lenses  differ  in  the  degree  to 
which  the  image  of  a flat  object  coin- 
cides with  the  flat  focusing  screen  or 
plate.  It  is  in  this  respect  that  the  anastigmats  are 
markedly  superior  to  the  old  R R’s  and  single  lenses, 
the  fields  of  which,  over  which  sharp  definition  of  a 
flat  object  are  obtained,  are  not  flat  but  saucer-shaped, 
with  the  concave  side  toward  the  lens.  For  plan-copy- 
ing and  such  work  the  anastigmat  is  certainly  much  the 
better  instrument,  yet  not  to  the  extent  it  might  be 
thought,  since  copyists  can  just  as  conveniently  use  a 
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long-focus  R R lens,  utilizing  only  the  central  flat 
part  of  the  field.  On  the  other  hand,  there  are  plenty 
of  subjects  for  which  a lens  with  a concave  field  is 
really  better  than  one  with  a flat  field.  A portrait 
photographer  who  knows  what  the  curvature  of  the 
field  of  his  lens  is  like  can  often  turn  it  to  advantage, 
and  get  near  or  distant  parts  sharp  whilst  using  a larger 
aperture.  The  reason  is  that,  in  order  to  form  a sharp 
image  on  the  focusing  screen,  the  rays  from  the  nearer 
foreground  part  of  the  subject,  such  as  knees  or  arms, 
meet  not  in  the  true  field  of  the  lens  (for  a flat  subject), 
but  a little  way  behind  it. 

It  is  dijfficult  to  say  much  of  practical 

DeMtion  property  of  a lens, 

important  as  it  is  in  determining  the 
‘^quality”  oi  an  objective.  It  signifies  the  ability  of  the 
lens  to  give  a brilliant  image  of  the  utmost  sharpness 
on  the  focusing  screen  and  in  the  plate.  It  depends  on 
the  degree  to  which  the  optician,  by  his  choice  of  glasses 
and  curves,  succeeds  in  eliminating  the  various  aberra- 
tions from  which  a simple  lens  of  one  piece  of  glass 
greatly  suffers.  Those  aberrations  arise  from  distinct 
causes,  so  that  the  reduction  of  one  often  involves  the 
increase  of  another. 

The  science  of  the  optician,  as  embodied  with  such  | 
success  in  the  modem  lenses,  consists  in  getting  rid  of '! 
all  these  aberrations  at  once  over  a considerable  andj 
flat  field,  and  at  the  same  time  retaining  a large  work- 1 
ing  apertiure.  That  is  what  is  done  in  many  //4-S  || 
anastigmats.  It  is  done  to  a supreme  degree  by  the  i 
portrait  lens  over  its  narrow  angle  of  field.  In  lenses  ] 
of  smaller  aperture  (f/S  to  //16)  the  problem  to  be  j 
solved  by  the  optician  is  simpler,  and  a small  stop  i 
of  /32  removes  most  of  the  faults  to  which  a lens  is  ^ 
liable.  It  would  be  easy  to  fill  pages  on  the  separate  | 
effects  of  these  faults,  but  the  really  important  thing  J 
is  to  be  able  to  make  a test  to  show  the  performance  > 
of  a lens  in  practice  as  regard  rendering  fine  definition 
over  a given  area.  To  do  this,  as  good  a plan  as  any  is 
to  place  quite  square  with  the  lens,  and  some  15  or  20 
focal  lengths  away,  a sheet  of  small-type  printed  matter 
of  size  sufficient  to  fill  the  plate  with  its  detail.  Focus 
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jvith  the  utmost  care  (with  a ma^ifier)  in  the  center 
Df  the  plate,  and  make  a negative  on  a slow,  fine- 
grained landscape  or  transparency  plate.  The  nega- 
tive, examined  with  a magnifier,  will  show  where 
lefinition  begins  to  fall  off  toward  the  outside  edges 
)f  the  plate.  Though  not  in  any  sense  a scientific 
:est,  it  does  give  a fairly  good  idea  of  what  the  lens 
vill  do. 

It  may  be  helpful  to  the  novice  if  we  briefly  consider 
:he  principal  defects  or  aberrations  which  the  lens- 
naker  has  to  correct  before  the  objective  will  measure 
ip  to  the  standard  required  for  photographic  use. 

Sohericfti  . ^P^^^cal  aberration,  so  called  because 

Aberration  proceeds  from  the  form  or  shape  of 
the  lens,  is  positive  or  negative  in  char- 
icter  according  to  the  shape  of  the  lens.  In  a photo- 
graphic (convergent)  lens,  it  is  defined  as  the  inability 
)f  the  lens  to  bring  to  a precise  point  both  the  central 
ind  marginal  rays  of  the  same  pencil  of  light.  Properly 
jpeaking,  the  term  refers  only  to  direct  rays — those 
vhich  form  the  central  portion  of  the  picture-image. 
iVhen  oblique  rays  are  considered,  the  error  is  known 
IS  zonal  aberration,  or  coma.  In  all  its  forms  it  results 
n indistinct,  diffused  image  points — really  discs  instead 
)f  precise  points.  Sharp  definition  is  impossible  with  a 
ens  in  which  this  error  has  not  been  corrected  at  least 
n some  measure.  This  is  usually  effected  by  combin- 
ng  positive  and  negative  lenses  of  such  refractive 
Dowers  that  the  error  of  the  negative  lens  counterbal- 
inces  the  opposite  error  of  the  positive.  The  amount  of 
;pherical  error  remaining  in  a lens  which  has  been 
Dartially  corrected  in  this  way  can  be  further  reduced 
)y  placing  in  front  of  the  lens  a “stop’’  or  diaphragm 
vith  an  aperture  smaller  than  the  full  diameter  of  the 
ens  itself,  thus  cutting  off  the  marginal  rays  which 
:ause  the  trouble,  and  permitting  only  the  central  or 
lirect  axial  rays  to  pass  to  the  image  field.  This,  of 
ourse,  means  that  we  are  using  only  part  of  the  light 
eaching  the  first  surface  of  the  lens  in  the  formation  of 
he  image,  with  a consequent  loss  of  rapidity.  Thus 
he  single  lenses  supplied  in  the  cheaper  sorts  of  hand- 
ameras  are  only  roughly  corrected  for  spherical  and 
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other  errors,  their  defining  capacity  depending  on  the 
use  of  diaphragms  with  small  apertures. 

Chromatic  aberration  is  the  inability 

Aberration  converge  a ray  of  white 

light  reflected  from  a luminous  point  to 
a corresponding  point  of  white  light  in  the  image,  due 
to  the  dispersion  or  separation  by  the  lens  of  the  several 
color-rays  making  up  the  white  ray.  This  dispersion  of 
the  color-rays  causes  them,  when  converged,  to  meet  at 
different  distances  from  the  lens  instead  of  in  a precise 
point.  The  error  is  corrected  by  combining  positive 
and  negative  lenses  of  different  dispersive  powers,  so 
that  the  negative  aberration  of  the  one  destroys  the 
positive  aberration  of  the  other.  All  photographic  lenses 
are  corrected  so  that  the  yellow  (visual)  and  blue-violet 
(chemical)  rays  will  meet  in  a precise  point.  Lenses 
thus  corrected  for  two  colors  are  described  as  achro- 
matic; when  corrected  for  three  or  more  colors,  as  is 
necessary  in  three-color  and  reproduction  work,  they 
are  described  as  apochromatic.  A lens  which  is  cor- 
rected for  spherical  and  chromatic  aberration  is  said 
to  be  aplanatiCj  a term  now  rarely  used. 

Hitherto  we  have  assumed  that  the 
lens  brings  its  image  to  a focus  in  a 
plane,  such  as  the  ground-glass  focusing 
screen  or  sensitive  plate.  As  a matter  of  fact,  however, 
the  focal  surface  is  a curved  field  instead  of  a plane,  so 
that  to  obtain  a sharply  defined  image  of  a flat  object, 
such  as  a series  of  circles  drawn  upon  a wall  or  any 
other  flat  design,  the  sensitive  plate  should  be  concave 
or  saucer-shaped  in  form.  This  inability  of  the  lens  to 
give  a sharply  defined  image  on  a flat  field  is  due  to  the 
aberration  of  form  known  as  curvature  of  field.  All 
lenses  except  anastigmats  have  this  error.  Its  correction 
is  important  in  lenses  used  in  copying  or  in  photograph- 
ing objects  in  low  relief,  or  groups  where  the  figures  are 
arranged  in  straight  lines.  It  can  be  reduced  by  the  use 
of  a diaphragm  with  a small  aperture  or  by  combining 
a slightly  concave  (divergent)  lens  with  the  positive. 
The  best  anastigmats  are  quite  free  from  this  error,  and 
so  are  described  as  possessing  “a  perfectly  flat  field,” 
for  which  reason  these  lenses  are  preferred  for  copying. 
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The  aberration  known  as  curvilinear 
Distortion  or  marginal  distortion  is  due  to  the  vary- 
ing thicknesses  of  the  lens,  and  expresses 
ts  inability  to  reproduce  "straight  lines  in  the  object  as 
straight  lines  in  the  image.  It  exists  in  all  single  lenses 
jvith  two  or  three  exceptions,  the  kind  of  ^stortion 
/arying  according  to  the  position  of  the  stop  or  dia- 
phragm. When  the  diaphragm  is  fixed  in  front  of  the 
ens  the  distortion  is  ^‘barrel-shaped,”  so  that  marginal 
ines  are  represented  as  curved  outward  at  the  middle. 
With  the  diaphragm  behind  the  lens  the  distortion  is  of 
:he  “pin-cushion”  shape,  marginal  lines  appearing  as 
curved  in  the  middle.  This  defect  renders  the  single 
ens  useless  for  architectural  or  other  work  where 
straight  lines  play  a prominent  part.  It  is  corrected  by 
combining  two  lenses  with  similar  but  opposite  errors 
ind  placing  the  stop  or  diaphragm  midway  between 
:hem,  so  that  the  distortion  produced  by  the  one  is 
:orrected  by  the  opposite  distortion  of  the  other. 
Lenses  so  corrected  to  reproduce  straight  lines  as 
straight  lines  are  known  as  “rectilinear”  or  “doublet” 
i)r  orthoscopic  lenses. 

Astigmatism  is  the  most  widely 
! Astigmatism  advertised  and  least  clearly  understood 
of  lens  aberrations.  It  expresses  the 
nability  of  the  lens  to  give  at  or  near  the  margins  of  the 
ield  an  image  of  an  object  containing  vertical  and  hori- 
:ontal  lines  in  which  both  lines  are  sharply  defined  at  the 
liame  time.  It  refers  only  to  the  bundles  of  rays  which 
pass  through  the  lens  obliquely  to  its  axis  and  affects  the 
narginal  definition  of  the  picture-image.  Thus,  where 
i;his  error  exists  in  a lens,  the  image-bearing  rays  reach- 
ing the  lens  obliquely  are  converged  to  two  blurred 
ines  at  right  angles  to  each  other  instead  of  a precise 
Doint.  For  example:  If  we  set  up  a card  inscribed  with 
i boldly  printed  plus  sign  and  attempt  to  focus  the  sign 
yith  a lens  in  which  this  error  has  not  been  corrected, 
ve  may  get  both  vertical  and  horizontal  lines  sharpiy 
iefined  at  the  same  time  in  the  center  of  the  screen;  but 
IS  we  move  the  camera  so  that  the  image  travels  from 
i;he  center  to  the  edges  of  the  screen,  one  or  other  of 
the  lines  will  assume  a blurred  ellipsoidal  form.  Hence 
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the  practical  result  of  astigmatism  in  a lens  is  a lack  of 
sharp  definition  in  the  marginal  portions  of  the  photo- 
graph, which  destroys  the  usefulness  of  the  lens  for 
architectural  photography,  copying  or  other  branches  of 
work  where  critical  definition  over  the  whole  field  com- 
bined with  rapidity  are  essential  to  success.  The  cor- 
rection of  astigmatism  is  effected  by  ingenious  combina- 
tions of  various  kinds  of  glass  possessing  different 
powers  of  refraction  and  dispersion,  and  arrangements  of 
curves  and  thicknesses  made  possible  by  the  many 
varieties  of  optical  glass  placed  at  the  service  of  lens- 
makers  by  the  researches  of  Abbe  and  Schott,  at  Jena, 
during  the  early  eighties.  Lenses  in  which  this  error  is 
corrected,  and  which  are  therefore  capable  of  reprodu- 
cing marginal  points  in  an  object  as  points  in  the  image, 
are  called  anastigmats,  orthostigmats,  verastigmats, 
plastigmats,  or  simply  stigmats,  the  basic  word  stigma 
meaning  ‘‘a  point,”  astigmatic  meaning  “without  a 
point,”  and  anastigmat  meaning  “back  again  to  a 
point.”  Apart  from  this  real  significance,  however,  an 
anastigmat  is  generally  understood  to  mean  a lens  in 
which  all  the  five  or  six  principal  errors  or  aberrations 
are  largely  or  wholly  corrected,  so  that  it  will  give  a 
sharply  defined  image  with  a flat  field  within  a com- 
paratively large  angle  when  used  at  a large  aperture. 
Thus  the  correction  of  astigmatism  is  seen  to  be  a 
great  advance  in  the  attempt  to  combine  defining 
power  and  rapidity  in  the  lens. 

Turning  now  to  the  trade  catalogues. 
Classified  lenses  described  under  many 

different  names,  and  the  prices  seem  to 
differ  as  variously  as  the  names.  Let  us  classify  them 
according  to  their  capacities. 

I:  Single  lenses,  otherwise  called 
Lenlcs  single  achromatic,  meniscus,  achromatic 
meniscus  lenses,  are  nowadays  usually 
sold  as  irremovable  parts  of  the  inexpensive  hand-cam- 
eras to  which  they  are  fitted.  They  are  also  sold  sepa- 
rately, for  use  in  combination  with  other  lenses,  as 
“supplementary”  lenses  under  various  trade  names, 
as  already  mentioned  in  an  earlier  paragraph  on 
“Supplementary  Lenses.”  They  are  made  up  of  two 
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simple  positive  and  negative  lenses  cemented  together, 
chromatic  and  spheric^  aberration  being  thus  at  least 
partially  corrected.  With  this  correction  and  the 
further  help  of  the  small  diaphragm  apertures  with 
which  they  are  fitted,  these  single  lenses  are  capable  of 
very  good  work  within  a limited  scope.  The  necessary 
use  of  small  apertures,  rarely  larger  than  //16 — one- 
sixteenth  of  the  focal  length  of  the  lens — makes  them 
slow,  so  that  successful  work  with  them  depends  upon 
favorable  conditions,  such  as  fairly  distant  subjects, 
sunlight  days  out-of-doors,  or  subjects  without  move- 
ment such  as  landscapes,  where  critical  definition  over 
the  whole  field  is  not  necessary,  etc.  Similarly,  since 
single  lenses  are  not  corrected  for  distortion,  they 
cannot  be  used  in  photographing  buildings,  cop)dng,  or 
subjects  with  prominent  lines  near  the  margins  of  the 
field,  as  such  lines  will  be  represented  as  curved  in  the 
picture.  Apart  from  these  disadvantages,  the  single 
lens  properly  understood  and  used  with  discretion  has 
its  peciUiar  good  points  for  certain  kinds  of  work, 
such  as  pictorial  landscape,  wherein  its  “depth”  (due 
to  its  small  aperture)  and  softly  diffused  definition 
(due  to  the  amount  of  spherical  aberration  left  uncor- 
rected) are  especially  desirable.  The  really  excellent 
work  produced  with  the  cheap  hand-cameras  fitted 
with  these  single  lenses  offers  further  proof  of  their 
usefulness.  For  purely  pictorial  work  the  single  lens 
will  give  results  wholly  pleasing. 

The  single  lenses  sold  as  “supple- 
Commercial  mentary”  lenses  are  simply  achromatic 
^^Lcmcs  ^ positive  or  negative  elements  of  different 
focal  lengths,  which,  when  used  with 
the  lens  already  fitted  to  the  camera,  diminish  or 
increase  the  focus  of  the  original  lens,  and  so  enable 
the  user  to  get  larger  images  of  distant  objects,  or  to 
photograph  objects  nearer  to  the  camera  than  was  pos- 
sible before,  or  add  to  the  covering  power  of  the  lens 
so  that  it  will  cover  a larger  plate  as  a “wide-angle” 
lens.  These  “supplementary” flenses  come  in  “sets,” 
each  lens  being  marked  with  its  proper  use,  so  that  no 
abstruse  calculations  are  needed.  In  Europe  the  use 
of  simple,  non-achromatic  spectacle  lenses  as  “supple- 
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mentary’^  lenses  or  “magnifiers”  is  more  common  than 
on  this  side  of  the  Atlantic.  They  offer  a wider  range 
of  possibilities  than  the  “cut-and-dried”  sets,  but 
require  individual  calculation  in  their  adaptation  for 
practical  use. 

Mention  should  be  made  here  of  the 
Anastilmats  introduction  of  new  kinds 

of  Jena  glass  has  made  possible  the  con- 
struction of  single  lenses  practically  rectilinear  and 
anastigmatically  corrected  to  give  sharply  defined 
images  over  a flat  field  with  the  comparatively  large 
aperture  of  //12.  These  remarkable  lenses,  of  which 
the  Zeiss  Series  VII  is  perhaps  the  best  known  example, 
have  been  evolved  in  the  construction  of  the  Con- 
vertible Anastigmats  introduced  by  Zeiss  under  the 
name  Double  Protar  Vila.  See  further  in  the  para- 
graph imder  “Anastigmats.” 

II:  Rectilinear  lenses,  formerly  known 
Rectilinears  as  “doublets,”  but  also  variously 
described  as  rapid  rectilinears,  sym- 
metricals,  double  symmetricals,  aplanatic,  convertible, 
rectigraphic  or  tri-focal  lenses,  according  to  their  make- 
up, are  usually  composed  of  two  single  lenses  mounted 
in  a tube  at  some  little  distance  apart  with  the  dia- 
phragm or  stop  midway  between  them.  This  con- 
struction permits  the  elimination  of  the  error  of  dis- 
tortion and  the  better  correction  of  spherical  aberration, 
also  allowing  the  use  of  larger  diaphragm  apertures,  so 
that  the  rectilinear  represents  an  advance  over  the 
single  lens  in  defining  power  and  rapidity.  Thus  the 
average  rectilinear  is  usually  listed  to  cover  the  plate 
for  which  it  is  made  at  //8,  theoretically  four  times  as 
rapid  as  the  single  lens  at  //16,  but  practically  eight 
times  more  rapid,  since  the  latter  would  have  to  be 
“stopped  down”  to  //22  to  define  the  image  equally 
well  over  the  same  area.  Until  the  advent  of  Jena  glass 
and  the  anastigmat,  the  rectilinear  represented  the 
highest  achievement  among  lenses  for  general  uses, 
and  it  is  still  quite  good  enough  for  80  per  cent  of  the 
work  of  the  photographer,  provided  that  he  does  not 
want  to  attempt  high-speed  work,  three-color  or  fine 
reproduction  or  scientific  photography. 
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When  composed  of  two  single  lenses 
Symmetricals  of  approximately  the  same  focal  length, 
the  rectilinear  is  known  as  symmetrical 
and  combines  two  lenses, — the  double  objective  (or 
lens  used  as  a whole)  and  the  rear  element  used  alone 
as  a single  lens,  in  which  case  the  single  element  will 
have  twice  the  focal  length  of  the  doublet  or  whole  lens. 
When  a single  element  of  an  objective  is  used  in  this 
way,  its  rapidity  is  diminished  by  the  necessity  for  the 
use  of  smaller  diaphragm  apertures — about  which  see 
the  earlier  paragraphs  on  the  use  of  the  diaphragm. 

^ Rectilinears  made  up  of  single  lenses 
^Trr-focS^*  of  different  focal  lengths  are  sometimes 
spoken  of  as  unsymmetrical  doublets. 
When  these  are  so  constructed  that  the  single  elements 
can  be  used  separately,  we  have  what  is  known  as  a con- 
vertible or  three-focus  or  “tri-focal”  lens.  This  simply 
means  that  the  objective  is  made  up  of  two  corrected 
lenses  of  different  focal  lengths,  either  of  which  may  be 
used  as  a separate  lens,  so  that  the  objective  embodies 
three  lenses  and  a choice  of  three  different  focal  lengths. 
The  Ilex  Rapid  Convertible  is  a favorable  example  of 
this  class  of  lenses. 

This  evolution  of  the  tri-focal  or  con- 
Lens  Sets  vertible  lens  led  to  the  introduction  of 
“lens  sets.’^  These  usually  comprise  a 
tube  or  exposure  shutter  with  from  three  to  seven 
achromatic  elements  which,  by  various  combinations, 
according  to  directions  accompanying  the  “set,”  pro- 
vide from  six  to  fifteen  different  lenses  adapted  for 
various  purposes.  In  the  cheaper  “sets”  the  correction 
of  the  lenses  is  indifferent,  so  that  the  various  combina- 
tions are  slow  and  give  soft  rather  than  sharply  defined 
images.  The  Anastigmat  “sets,”  however,  are  more 
carefully  corrected  and  give  results  which  justify  the 
higher  prices  asked  for  them.  To  sum  up,  then,  for 
i all  ordinary  purposes  where  critical  definition  from  the 
center  to  the  edges  of  the  plate  and  rapidity  are  not 
essential,  the  rectilinear  of  today,  with  a rapidity 
expressed  by  an  aperture  of  //8,  is  as  good  a lens  as 
the  amateur  can  desire.  In  every-day  work  out-of- 
doors  or  indoors,  its  lack  of  complete  correction  will 
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often  prove  advantageous,  giving  softer  definition  at  the  i 
edges  of  the  picture-image,  a better  separation  of  the  i 
planes  of  the  picture  field  and  greater  “depth.” 

On  the  other  hand,  when  subjects  including  rapid  , 
movement  are  in  question,  as  in  focal-plane  pho- 
tography, or  where  we  may  be  required  to  get  good 
negatives  of  difficult  subjects  on  dull  days  under  unfa- 
vorable conditions  of  illumination,  for  portraiture 
indoors,  nature  subjects,  animal  photography,  three-  ; 
color  reproduction  and  scientific  work  of  all  kinds,  we  ) 
can  best  ensure  success  by  using  a lens  which  by  its 
more  perfect  correction  will  give  us  every  possible  1 
advantage  in  defining  power  and  rapidity.  This  we  ' 
have  in  the  anastigmat,  which,  plainly  put,  is  simply  | 
the  highest  type  of  the  rectilinear  at  present  available.  i 
III:  Anastigmats  differ  in  form  and  i 
Anastigmats  name  so  variously  with  each  maker  that  | 
il  is  difficult  to  group  or  classify  them  in 
any  way  which  will  help  us  in  an  intelligent  estimate  of 
their  qualities.  This  is  best  accounted  for  by  the  fact 
that  the  many  varieties  of  optical  glass  now  available  j 
provide  many  different  ways  of  attaining  the  same  end.  i 
The  result  of  this  was  seen  as  soon  as  the  first  anastig- 
mats were  introduced;  other  opticians  quickly  perceived 
that  the  new  glasses  offered  other  ways  of  attaining  the  1 
same  superior  correction,  and  soon  after  there  were  as  j 
many  different  anastigmats  as  there  were  different  |i 
makers.  The  same  procedure  followed  the  introduction  || 
of  each  new  form  of  anastigmat  by  any  maker,  and  this  i| 
duplication  has  been  further  stimulated  by  competition,  j 
so  that  today  the  photographer  is  fairly  bewildered  by  j 
the  variety  of  anastigmats  from  which  he  has  to  make  | 
choice  for  his  purpose. 

. Taking  them,  for  the  moment,  as 

Choke  CQual  in  general  excellence  (which  they 
are  not),  the  following  three  points  are 
worthy  of  note  in  the  choice  of  a particular  lens  from 
the  many  offered  in  the  trade  catalogues:  (i)  Covering 
power:  In  some  anastigmats  this  decreases  when  the  j 
diaphragm  is  changed  to  a small  aperture.  This  is  not 
desirable.  With  many  subjects  it  is  desirable  to  be  able 
to  focus  with  a large  aperture  and  then  use  a smaller ; 
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aperture  to  get  more  ‘‘depth”  or  to  regulate  the  expo- 
sure. (2)  Initial  rapidity:  Other  things  being  equal,  it 
is  better  to  choose  a lens  which  will  work  at  //5.6  than 
as  //7  or//8,  simply  because  the  first  is  twice  as  rapid 
as  the  last,  requiring  only  half  the  exposure.  (3)  Some 
anastigmats  can  be  used  only  in  their  complete  form; 
others  are  convertible,  i.  e.,  their  elements  can  be  used 
separately,  this  affording  two  or  three  lenses  of  different 
focal  lengths  according  to  whether  the  complete  lens  is 
symmetrical  or  unsymmetrical  in  character.  Other 
things  being  equal,  and  more  especially  if  there  is  no 
sacrifice  in  the  rapidity  of  the  complete  lens,  the  unsym- 
metrical convertible  form  offers  the  widest  possibilities 
of  usefulness.  Another  point,  already  mentioned, 
should  not  be  overlooked,  viz.,  that  of  two  lenses  equal 
in  rapidity  and  defining  power,  the  one  which  defines 
the  larger  angle  (greater  width  of  image)  is  the  better 
©ne.  Apart  from  these  general  points,  with  anastigmats 
as  with  other  lenses,  the  choice  of  a lens  depends  most 
largely  upon  the  work  for  which  it  is  required.  From 
all  that  has  been  said,  the  reader  will  have  grasped  the 
fact  that  no  one  lens  can  do  all  things  equally  well  and 
that  every  lens  represents  a compromise. 

. Lenses  in  the  make-up  of  which 

Lenses  special  or  particular  abilities  have  been 
in  some  measure  sacrificed  to  secure 
general  all-round  capacity  are  sometimes  catalogued  as 
“universal”  lenses.  The  Goerz  Dagor  (Series  III, 
f/6.8),  the  Colffnear  (Series  III,//6.8),  the  Ilex  Anastig- 
mat//6.3;  the  Ross  Combinable  Lens;  and  the  Bausch 
& Lomb-Zeiss  Tessar  IC//4.S  belong  to  this  class.  All 
these  offer  a remarkable  range  of  usefulness  and  leave 
little  to  be  desired  for  all-round,  every-day  work  with 
the  hand-  or  stand-camera.  Where  price  is  not  consid- 
ered, however,  the  convertible  anastigmat  is  undoubt- 
edly the  highest  type  of  “universal”  lens,  since,  by 
i having  three  or  four  elements  of  different  focal 
r lengths,  we  can  ourselves  make  up  an  objective  to  meet 
ralmost  any  possible  requirement.  The  Zeiss  Protar 
[Series  Vila  is  a good  example  of  this  “convertible” 
|lcl<UBs. 
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Coming  now  to  special  lenses,  we  find 
in  the  catalogues  mention  made  of  wide- 
angle,  portrait,  telephotographic  and 
process  lenses.  When  properly  listed  under  these 
names,  these  lenses  are  designed  for  special  branches  of 
work,  and  it  may  be  assumed,  as  a general  thing,  that 
some  other  quality  has  been  sacrificed  where  necessary, 
to  give  the  lens  special  ability  in  its  particular  field. 
The  wide-angle  lens  has  already  been  mentioned  in 
earlier  pages.  Process  lenses  do  not  come  within  the 
scope  of  this  monograph,  and  so  will  be  passed  over 
without  detailed  consideration. 

. Lenses  especially  designed  for  por- 

LeMes  traiture  belong  to  a special  class.  In  the 
construction  of  such  lenses,  everything 
is  sacrificed  to  secure  great  rapidity  with  sharp 
definition  within  a very  limited  field.  Thus  we  have 
portrait  lenses  listed  as  working  at  apertures  of //2.2, 
//4)  f/Si  //6;  a lens  working  at  f/2  being  four  times  as 
fast  as  one  working  at  f/4,  six  times  as  fast  as  an 
f/S,  and  nine  times  as  fast  as  an  f/6.  Such  lenses 
necessarily  have  very  little  depth  of  definition  when 
used  at  full  aperture  and,  when  smaller  diaphragm 
apertures  are  used  to  give  greater  depth,  the  loss  of 
rapidity  is  generally  accompanied  by  other  disadvan- 
tages. The  field  of  a portrait  lens  is  extremely  curved, 
and  its  defining  power  fails  rapidly  from  the  center  of 
the  field.  For  these  and  other  reasons,  such  as  its 
limited  usefulness  and  great  cost,  the  special  portrait 
lens  is  rapidly  being  displaced  by  the  anastigmat, 
which  will  do  equally  well  all  that  the  specially  designed 
portrait  lens  can  do  and  has  a much  wider  field  of  use- 
fulness, because  of  its  better  correction.  Of  anastigmat 
portrait  lenses  the  Zeiss  Portrait  Unar,  Series  Ib,  is  a 
notable  example,  combining  the  good  qualities  of  the 
anastigmat  with  the  ability  to  secure  softness,  round- 
ness and  gradation,  these  latter  being  controlled  by  an 
adjustment  fitted  to  the  front  lens  by  which  its  ele- 
ments may  be  separated  or  brought  closer  together  at 
will,  this  adjustment  permitting  any  amount  of  diffu- 
sion of  definition  desired.  The  Heliar,  the  Goerz  Celor, 
and  the  Bausch  & Lomb  Portrait  Unar,  and  the  Ross 
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Xpres  also  belong  to  this  class.  Among  old-style 
portrait  lenses,  those  of  Dallmeyer,  Ross,  Bausch  & 
Lomb  and  Voigtlander  still  retain  their  preeminence, 
although  of  late  years  the  market  has  been  flooded  with 
less  expensive  lenses  designed  for  portrait  and  group 
work.  In  purchasing  a lens  from  this  last  class  as  a 
matter  of  economy,  the  buyer  should  satisfy  himself  by 
practical  test  that  the  lens  has  the  qualities  required  for 
the  work  it  is  to  do.  Special  Achromatic-Meniscus 
Portrait  lenses  for  amateurs,  giving  softly  diffused 
images,  are  offered  by  various  makers,  the  Verito, 
Struss  Pictorial  lens  and  Pinkham  and  Smith  Achro- 
matic being  familiar  examples. 

V:  The  telephotographic  lens  is  an 
Lenses^  objective  or  lens  system  of  somewhat 
complex  construction,  designed  to  give 
larger  images  of  distant  objects  than  can  be  obtained 
with  an  ordinary  photographic  lens.  The  peculiar  prop- 
erties which  make  it  preeminent  in  this  special  branch 
of  work  also  make  it  useful  in  animal  photography, 
portraiture,  and  other  special  applications  of  photog- 
raphy. As  a detailed  explanation  of  the  lens  and  its 
uses  would  fill  a volume  of  goodly  size,  the  reader 
desiring  a comprehensive  account  of  these  is  referred 
to  such  works  as  Telephotography^  by  Lan  Davis; 
Wheeler’s  Modern  Telephotography  and  Marriage’s  Ele- 
mentary Telephotography,  wherein  the  subject  is  dealt 
with  at  length.  The  following  summary  will  probably 
suffice  for  many  of  my  readers. 

The  size  of  the  image  of  an  object 
Image  depends  upon:  (i)  the  distance  of  the 
object  from  the  lens,  and  (2)  the  focal 
lengths  of  the  lens  used  in  making  the  photograph 
(which,  roughly  speaking,  is  the  distance  between  the 
ffiaphragm  of  the  lens  and  the  focusing  screen  when  a 
distant  object  is  focused  on  the  screen).  We  can 
therefore  vary  the  size  of  the  image,  or  scale  of  our 
reproduction  of  an  object,  either  by  photographing  it 
from  different  distances,  or  by  the  use  of  lenses  of  dif- 
ferent focal  lengths.  Where  it  is  impossible,  difficult  or 
undesirable  to  alter  the  distance  from  which  the  object 
is  to  be  photographed,  then  we  can  vary  the  size  of  the 
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image  only  by  using  lenses  of  different  focal  lengths. 
The  niTe  here  is  that  of  an  object  at  a given  distance, 
the  longer  the  focal  lengths  of  the  lens,  the  larger  is  the 
image  obtained.  And,  of  course,  whatever  the  focal 
length  of  the  lens,  the  bellows-extension  capacity  of  the 
camera  must  be  sufficient  to  allow  of  the  separation  of 
lens  and  plate  necessary  to  give  a properly  focused 
image.  So  that  the  getting  of  large  images  of  distant 
objects  ordinarily  involves  the  use  of  large,  unwieldy 
lenses  of  great  focal  length  and  cameras  with  unusual 
bellows  capacity. 

The  telephotographic  lens  system, 
bimitioS"  ca^de  up  of  a combination  in  one  tube  of 
an  ordinary  photographic  lens  with  a 
special  negative  (magnifying)  lens,  gives  all  the  advan- 
tages of  a long-focus  lens  without  the  need  of  a corre- 
sponding increase  of  bellows  extension.  Thus  the 
telephotographic  lens  is  lighter,  less  bulky  and  less 
costly  than  an  ordinary  lens  of  the  same  focal  length 
and  will  give  larger  images  of  distant  objects  with 
small  cameras  with  short  bellows  extension  than  can  be 
obtained  by  any  other  method.  Telephoto  lenses  are 
sold  as  complete  instruments  (an  ordinary  or  positive 
objective  combined  with  a negative  element,  mounted 
in  a tube  fitted  with  rack-and-pinion  movement  or  in  an 
adjustable  tube  permitting  the  required  separation  of 
the  lenses);  or  simply  in  the  form  of  telephoto  attach- 
ments (an  achromatic  negative  lens  mounted  in  a tube 
with  rack  and  pinion,  the  tube  being  threaded  to 
receive  an  ordinary  photographic  lens).  The  latter 
form  is  generally  preferred,  as  the  attachment  can  be 
removed  at  will,  leaving  the  positive  lens  unaltered  for 
every-day  work.  The  separation  of  the  positive  and 
negative  elements  by  means  of  the  rack-and-pinion 
movement  varies  the  focal  length  of  the  system,  so  that 
the  telephoto  lens  is  really  a long-focus  lens  of  variable 
focal  length.  The  degree  of  the  magnification  or  enlarge- 
ment of  the  image  depends  upon  the  separation  of  the 
two  elements,  the  magnification  being  greater  as  the  two 
elements  are  brought  closer  together.  By  various  com- 
binations of  negative  and  positive  elements  of  different 
focal  lengths  and  suitable  bellows  extension,  a telephoto 
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system  is  obtained,  giving  a definite  range  of  magnifica- 
tions according  to  the  requirements  of  the  individual 
worker.  Tele-negative  lenses  or  telephoto  (complete) 
objectives  are  supplied  by  almost  all  the  principal  lens 
makers,  the  Bausch  & Lomb  Company  and  the  Goerz  ‘ 
Optical  Co.  offering  inexpensive  tele  attachments 
specially  designed  for  hand-camera  work. 

With  the  information  thus  far  given 
a Lens^  regarding  the  different  types  of  lenses 
and  the  properties  they  possess,  the 
reader  should  find  little  real  difficulty  in  the  selection  of 
a lens  to  meet  his  individual  requirements,  or  in  the 
more  intelligent  use  of  such  lenses  as  he  may  already 
possess.  Of  course,  no  one  lens  can  be  expected  to  do 
all  kinds  of  things  equally  well.  Different  branches  of 
photographic  work  call  for  different  lens  qualities,  and, 
as  we  have  seen,  it  is  not  possible  to  combine  in  one 
lens  all  the  capacities  needed  for  widely  differing  classes 
of  subjects.  A glance  over  these  varying  requirements 
in  different  branches  of  work  may  be  useful. 

For  general  hand-camera  work  the 
qualities  chiefly  required  in  the  lens  are 
defining  power,  covering  power,  depth 
of  field  and  rapidity.  Taking  the  last  first,  for  all  work 
where  the  exposures  will  range  from  ^ to  of  a sec- 
ond, a lens  working  at//ii  will  serve  under  favorable 
light  conditions,  but  //8  will  give  wider  possibilities  of 
success  in  dull  weather,  or  with  different  classes  of  sub- 
jects, being  sufficiently  rapid  to  allow  of  movement  in 
the  view  if  this  is  not  too  rapid  and  the  object  not  too 
near  the  camera.  For  subjects  including  rapid  move- 
ment, or  requiring  exposures  ranging  from  xfey  to  yrnn? 
of  a second  or  higher,  an  anastigmat  working  at  //6 
should  be  chosen,  but  for  the  fastest  instantaneous 
work,  with  focal-plane  shutters,  where  every  possible 
advantage  must  be  had,  then  a lens  working  at//s.6  or 
7/4.5  is  preferable.  Since  depth  of  field  is  very  desira- 
ble in  hand-camera  work  and  yet  cannot  be  combined 
with  rapidity,  we  can  compromise  to  advantage  by  the 
choice  of  a lens  combining  great  covering  power  with 
short  focal  length,  remembering  that  a short-focus  lens 
gives  greater  depth  than  another  of  the  same  rapidity 
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but  longer  focus.  The  short-focus  lens  will  also  give  a 
wider  view-angle,  which  is  often  desirable  in  hand- 
camera  work.  The  focal  lengths  advised  for  hancf-cam- 
era  lenses  are:  for  pictures  2>}i  x about  inches; 
for  4x5,  about  6 inches;  for  5x7,  inches.  When 
pictorial  photography,  or  figure  or  nature  studies  with 
the  hand-camera  are  in  question,  however,  these  focal 
lengths  will  be  too  short  to  produce  the  most  pleasing 
resufts,  and  lenses  of  greater  focal  length  should  be 
chosen.  As  mentioned  on  an  earlier  page,  the  best  way 
to  solve  the  hand-camera  lens  question  is  to  know  the 
extension  capacity  of  the  camera  and  then  purchase  that 
particular  convertible  two  or  three  foci  anastigmat 
which  offers  the  largest  possibilities  in  the  way  of  differ- 
ent focal  lengths  and  rapidities.  If  the  limited  exten- 
sion of  the  camera  does  not  permit  this,  then  the  special 
forms  of  anastigmats  sold  in  cells  ready  for  simple 
adjustment  to  the  exposure  shutter  fitted  to  the  camera 
offer  a happy  solution  of  the  diflaculty. 

For  outdoor  photography  of  the  aver- 
age sort,  which  does  not  include  rapidly 
moving  obj‘ects  or  subj‘ects  requiring 
critical  definition  combined  with  rapidity,  the  recti- 
linear lens  with  a speed  of //8  has  all  the  qualities  needed 
for  successful  work.  It  shows  its  qualities  best  if 
stopped  down  to  //ii  or//i6,  and  should  not  be  used 
at  its  full  aperture  save  under  poor  light  conditions  or 
when  the  subj'ect  includes  movement.  Correctly  speak- 
ing, the  rectilinear  is  inferior  to  the  anastigmat  only  in 
its  speed  and  marginal  definition,  the  anastigmat  being 
simply  a more  perfectly  corrected  rectilinear  and  not  a 
separate  or  special  type.  Hence,  where  speed  and 
marginal  definition  are  not  essential  to  success,  the 
amateur  can  save  money  without  sacrificing  any  desir- 
able quality  by  buying  a rectilinear  and  leaving  the 
anastigmat  for  those  who  need  the  peculiar  qualities  in 
which  it  is  supreme.  The  focal  length  of  a rectilinear 
for  general  purposes  should  be  about  one-third  longer 
than  the  longest  way  of  the  plate,  but  if  much  work  is 
to  be  done  in  cities,  where  it  is  not  always  possible  to 
get  far  enough  from  the  subject,  the  focal  length  can  be 
shorter,  although  it  should  always  exceed  the  longest 
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dimension  of  the  plate  used.  For  commercial  work, 
where  definition  is  generally  imperative  and  rapidity  a 
desirable  factor,  the  anastigmat  is  preferable  to  the 
rectilinear  for  reasons  already  made  plain.  For  outdoor 
sports  of  all  kinds,  groups  and  similar  subjects,  also, 
the  anastigmat,  with  its  greater  speed  and  better  cover- 
ing power,  gives  advantages  which  it  would  be  folly  to 
despise.  In  copying  and  enlarging,  too,  the  anastigmat 
leads  because  of  its  superior  defining  power. 

. ^ For  interior  work  and  architectural 

SiUdhigs  photography  we  want  angle  of  view, 
covering  power  and  freedom  from  dis- 
tortion, rapidity  being  of  lesser  importance.  The  angle 
of  view  included  by  a lens,  as  we  know,  is  determined 
by  the  focal  length  of  the  lens  in  relation  to  the  base 
line  of  the  plate  used.  The  shorter  the  focal  length  of 
the  lens,  the  larger  is  the  angle  of  view  it  will  give  on  a 
plate  of  given  size.  Hence,  we  use  wide-angle  lenses 
most  largely  in  this  class  of  work,  where  it  is  often 
impossible  to  get  far  enough  from  the  subject  to  permit 
the  use  of  a lens  of  normal  focal  length.  Since,  however, 
the  use  of  too  short  focus  lenses  gives  violet  per- 
spectives, this  should  be  avoided  and  a lens  of  normal 
focal  length  employed  wherever  possible.  Covering 
power  is  essential  because  this  class  of  work  often  calls 
for  the  use  of  the  rising  and  falling  front,  the  swing- 
back,  etc.  Unless  the  lens  is  capable  of  covering  a 
much  larger  plate  than  that  used  with  it,  this  will  result 
in  dark  corners  and  imperfect  illumination. 

With  this  our  survey  of  the  lens  in  action  must  be 
brought  to  an  end.  By  the  omission  of  diagrams  and 
illustrations,  I have  compressed  more  lens  facts  into 
this  little  handbook  than  can  be  found  in  any  work  of 
similar  scope,  and  the  reader  will,  I trust,  find  most  of 
his  lens  questions  answered  herein. 


Cte  <l^nglanli 
Conbention 

The  event  of  chief  photographic  importance  since 
The  Photo-Miniature  last  appeared  was  the  seven- 
teenth annual  convention  of  the  Photographers’  Asso- 
ciation of  New  England,  held  at  Boston,  August  lo,  ii 
and  12,  under  the  presidency  of  Mr.  J.  P.  Haley. 

The  New  England  Association  embraces  the  pho- 
tographers of  Maine,  New  Hampshire,  Vermont, 
Massachusetts,  Rhode  Island,  Connecticut  and  the 
Maritime  Provinces.  It  has  been  fortunate  in  being 
officered  by  men  as  attractive  in  their  personalities  as 
they  have  been  notable  in  the  profession.  And  the 
members  of  the  New  England  Association  have  the 
happy  habit  of  coming  back  to  their  conventions  with 
unfailing  regularity,  so  that  one  meets  the  same  faces 
year  by  year  and  the  same  delightful  people. 

The  1915  convention  was  remarkable  for  its  infusion 
of  new  blood  in  the  field  of  lecturers.  There  was  an 
interesting  illustrated  talk  on  ‘‘Newspaper  Photog- 
raphy,” by  A.  J.  Philpott,  Art  Editor  of  the  Boston 
Globe.  President  Haley  himself  gave  an  illuminating 
demonstration  of  the  making  of  artistic  portraits — 
showing  what  to  leave  out.  Prof.  E.  J.  Wall,  of  Syra- 
cuse University,  presented  a lantern  lecture  on  “Scien- 
tific Advances  Made  Possible  by  Photography.”  Mr. 
Dawes,  of  the  WoUensak  Optical  Co.,  gave  a talk  on 
“Lenses.”  Dr.  T.  W.  Smillie,  of  the  Smithsonian  Insti- 
tution, sent  his  illustrated  lecture  on  “The  Progress  of 
Photography  from  its  Inception,”  illustrated  with 
exhibits  from  the  national  collection  at  Washington, 
the  lecture  being  delivered  by  Mr.  W.  H.  Towles, 
president  qf  the  National  Photographers’  Association. 
Past-president  John  H.  Garo  held  a big  audience  spell- 
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bound  by  his  practical  demonstration  of  “Posing  in 
Portraiture.”  Mr.  John  I.  Hoffman,  the  Secretary  of 
the  National  Association,  talked  upon  “Co-operation 
in  Business;”  and  the  writer  of  these  notes  had  the 
privilege  of  half  an  hour’s  chat  one  afternoon  on  the 
“Possibilities  of  Photography  in  the  Illustration  of 
Newspapers,  Magazines  and  Books.” 

Apart  from  these  talks  and  the  business  sessions 
there  was  a very  interesting  exhibition  of  the  work  of 
the  members  of  the  Association,  and  a fairly  represen- 
tative showing  of  photographic  specialties  by  many  of 
the  leading  manufacturers  and  dealers.  Taken  alto- 
gether, the  New  England  convention  of  1915  was  a 
model  of  what  a convention  should  be.  There  was  a 
free  interchange  of  information,  a practical  discussion  of 
everyday  business  topics  and  difficulties,  and  just  the 
right  amount  of  sociability  to  keep  the  crowd  happy. 
I am  publishing  Professor  Wall’s  lecture  as  an  admira- 
ble summary  of  the  field  it  covers. 


SCIENTIFIC  ADVANCES  MADE 
POSSIBLE  BY  PHOTOGRAPHY 

By  PROF.  E.  J.  WALL 

Probably  very  few  of  you  have  realized  how  young 
photography  is.  As  a matter  of  fact  it  is  just  seventy- 
six  years  ago,  on  August  14,  1839,  that  the  first  work- 
ing description  of  Daguerre’s  process  was  published. 
Photography,  as  we  know  it  today,  is  really  only  twenty- 
five  years  old.  It  is  only  within  the  last  few  years  that 
it  has  been  recognized  as  a science,  hitherto  it  has  been 
merely  empirical  or  rule  of  thumb.  A science  it  assur- 
edly is,  although  most  of  you  probably  use  it  as  a means 
for  picture-making.  The  trouble  is  and  has  been  that 
it  is  so  easy  to  make  a photograph  that  this  has  act- 
ually stood  in  the  way  of  advancement  of  photography 
as  a science. 
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The  advances  of  late  years  are  probably  as  well 
known  to  you  as  to  me.  The  improvements  in  our 
sensitive  surfaces,  in  our  lenses,  I need  not  dilate  upon. 
That  we  have  reached  finality  is,  of  course,  an  absurd- 
ity. As  proof,  I need  only  point  to  the  discovery  by 
the  Jena  Glass  Works  of  the  method  of  incorporating  a 
large  amount  of  fluorine  in  glass,  which  will  have  proba- 
bly considerable  influence  on  the  future  of  lens-making. 
This  is  directly  due  to  the  application  of  scientific 
research,  and  it  is  only  by  the  application  of  modern 
scientific  research  that  further  advances  can  be  made. 
One  of  the  most  striking  and  hopeful  signs  is  the  enor- 
mous change  in  the  theories  of  our  various  processes.  To 
some,  of  course,  theory  is  all  rubbish,  but  it  is  out  of 
theory  that  future  advances  will  come. 

Photography,  in  the  widest  sense  of  the  word,  is 
now  of  such  universal  application  that  very  few  people 
have  any  idea  of  its  real  usefiflness.  I propose  to 
briefly  sketch  some  of  its  uses. 

In  the  domains  of  physics  and  chemistry  important 
problems  are  being  solved  by  the  study  of  photographs 
of  falling  bodies,  of  the  oscillations  of  the  electric  cur- 
rent. In  this  last  case,  whereas  it  would  take  a man 
some  hours  to  trace  the  curves,  we  are  now  obtaining 
permanent  records  in  a fraction  of  a second.  It  is 
probably  in  spectroscopic  research  that  our  science  is 
of  the  most  use.  Photography  has  revolutionized  the 
methods  in  this  department  of  science.  Whereas  the 
visual  method  of  wave-length  measurement  was  a most 
laborious  and  time-consuming  task,  and  the  results 
were  always  open  to  question,  we  now  take  a negative 
and  this  is  measured  by  any  assistant.  In  all  large 
steel  works  photographs  of  all  alloy  steels,  etc.,  are 
made  daily.  Photography  has  here  become  as  impor- 
tant as  chemical  analysis. 

In  the  fields  of  astronomy  and  astrophysics  our 
science  has  entirely  replaced  visual  observation,  and 
for  two  definite  reasons: — the  plate  does  not  think  and 
it  never  gets  tired. 

Because  it  does  not  think,  it  does  not  imagine  that  it 
sees  things  that  are  not,  which  is  too  often  the  fault  of 
human  observers.  The  latter  also  tire,  whereas  the 
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longer  a plate  looks,  the  more  it  sees,  and,  given  accu- 
rate driving  mechanism  to  the  telescope,  the  exposures 
may  be  spread  over  several  successive  nights.  You 
all  know  that  the  observatories  all  over  the  world  are 
preparing  an  international  star  chart  or  photographic 
map  which  will  serve  for  a permanent  record  for  those 
who  come  after  us.  Photographs  of  nebulae  have 
revealed  secrets  that  astronomers  did  not  dream  of. 

Turning  to  more  mundane  affairs,  the  meteorologist 
uses  photography  for  obtaining  automatically  ther- 
mometric and  barometric  changes;  for  recording  the 
formation  of  clouds;  of  wave-forms;  the  tracks  of 
windstorms  and  earth-tremors.  The  botanist  has  no 
longer  to  rely  on  drawings.  It  is  no  longer  even  neces- 
sary to  dissect  a plant  to  show  its  parts.  By  means  of 
X-rays  and  the  plate  we  can  show  the  internal  struc- 
ture of  the  living  plant.  It  has  been  proved  by  means 
of  the  plate  that  plants  have  eyes  or  lenses  which  con- 
dense the  light  on  to  the  underlying  tissue,  and  thus  set 
in  motion  those  photochemical  processes  which  result  in 
the  formation  of  starch  from  its  gaseous  elements. 

There  is  no  kind  of  animal  life  that  is  not  better 
portrayed  by  the  camera  than  by  the  artist.  Birds, 
beasts,  fishes  and  insects  are  all  made  to  sit  and  look 
pleasant.  Distance  is  no  longer  an  obstacle,  thanks  to 
the  telephoto  lens,  nor  is  night  a deterrent,  thanks  to 
flashlights  fired  by  the  animals  themselves.  The  hunter 
armed  with  a camera  is  becoming  as  familiar  as  he  with 
the  repeating  rifle. 

Probably  the  most  valuable  application  of  our 
science  lies  in  the  amelioration  of  human  suffering,  the 
spreading  of  knowledge  of  the  innermost  structure  of 
the  human  body  and  its  appearance  in  disease.  You 
have  all  heard  of  how  a person  was  photographed  in 
the  ordinary  way  and  blotches  were  seen  on  his  fore- 
head in  the  negative,  although  none  could  be  seen 
visually,  and  how  two  or  three  days  later  he  developed 
a loathsome  disease.  This  story  has  been  denied  more 
than  once,  but  it  is  an  actual  fact.  As  practical  pho- 
tographers, you  know  how  the  plate  will  accentuate 
freckles  and  other  skin  blemishes  due  to  the  peculiar 
color  sensitiveness,  or  I should  say,  its  color  blindness. 
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In  surgery  the  motion  picture  has  become  a most 
valuable  means  of  education.  It  is  no  longer  necessary 
for  the  surgeon,  when  operating,  to  be  surrounded  by 
students,  nor  for  him  to  interrupt  his  work, — motion 
pictures  of  the  operation  can  be  taken  and  shown  at 
any  time. 

It  is  not  only  the  exterior  of  the  body  that  can  be 
photographed  now.  It  is  as  easy  to  take  the  back  of 
the  eye  as  to  take  a snapshot  in  the  street.  I wonder 
how  many  of  you  will  believe  that  lowering  a camera 
into  a person’s  stomach  and  taking  a dozen  pictures  is 
almost  as  easy,  if  not  easier,  than  taking  a dozen  por- 
traits of  the  same  person  in  the  studio.  Certainly  in 
the  former  case  the  person  cannot  say  that  the  por- 
traits of  his  or  her  stomach  are  not  true.  In  the  second 
case  he  or  she  can  say  that  the  prints  are  not  satis- 
factory, then  the  poor  photographer  suffers. 

The  application  of  photomicrography  to  the  study 
of  bacteria,  both  harmful  and  beneficial,  that  populate 
our  systems  is  too  well  known  to  require  more  than 
mention;  but  probably  the  latest  advance  is  in  the 
obtaining  of  moving  pictures  of  the  war  waged  against 
the  evil-working  living  bacteria  by  the  beneficent  leuco- 
cytes. The  eating  of  a malevolent  bacillus  by  a leuco- 
cyte has  actually  been  photographed.  It  is  impossible 
for  me  to  remind  you  of  all  that  our  science  has  done 
in  the  field  of  medicine,  but  I ought  not  to  omit  the 
use  of  the  X-rays.  It  is  now  generally  admitted  that 
these  are  merely  vibrations  or  disturbances  of  ex- 
tremely short  wave-length,  practically  light  which  in 
consequence  of  our  extremely  limited  powers  we  can 
neither  see  nor  feel.  You  are  all  more  or  less  familiar 
with  the  results.  Since  their  discovery  twenty  years 
ago  enormous  advances  have  been  made.  In  1895 
I had  to  give  an  exposure  of  ten  minutes  to  obtain  a 
radiograph  of  my  hand.  Today  we  can  obtain  a good 
radiograph  of  the  heart  in  1-3,000  second. 

The  applications  of  photography  to  land-surveys, 
either  from  earth-level  or  above  it,  are  now  reduced  to 
practical  methods.  Nearly  the  whole  of  Canada  has 
been  photogrametrically  surveyed.  The  Germans  in 
particular  have  made  extensive  use  of  photography  from 
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; balloons  and  Zeppelins  to  record  the  surface  of  the 
earth.  Two  months  ago  there  appeared  in  one  of  their 
! technical  journals  some  excellent  photographs  of  the 
Russian  lines  in  Galicia,  and  it  was  possible  to  clearly 
I distinguish  not  only  the  advanced  trenches,  but  also 
\ the  second  line  of  defence  and  even  the  holes  made  by 
i.  the  shells.  Such  photographs  are  of  course  of  immense 
I benefit  to  an  attacking  force.  Every  German  ofiicer  is 
provided  with  minute  photographs  of  the  country  he  is 
expected  to  enter,  and  on  these  is  clearly  shown  every 
hedge,  house  and  road.  The  whole  outfit,  including  an 
electric  torch  and  an  eye-piece,  can  be  carried  in  the 
pocket.  Every  country  is  today  using  our  science  to 
study  the  flight  of  projectiles  and  their  effect  not  only 
on  the  target  but  on  the  rifling  of  the  gun-barrels. 

Of  the  uses  of  photography  in  presswork  and  illustra- 
tion I need  not  speak.  You  know  as  well  as  I do  that 
photography  has  killed  woodblock-making  and  steel 
engraving.  Whether  art  is  better  for  this  is  an  open 
question,  but  it  has  been  a potent  factor  in  the  dissem- 
ination of  knowledge. 

In  ethnology  and  anthropology  photography  has 
entirely  replaced  the  craftsman.  The  camera  makes  no 
mistake  in  drawing;  it  has  no  prejudices  and  for  these 
reasons  it  is  most  invaluable  to  the  explorer. 

But  it  is  in  the  cause  of  justice  that  photography  has 
scored  some  of  its  greatest  triumphs,  nor  is  its  use  of 
recent  date,  for  a burglar  was  caught  in  1854  by  means 
of  a dauguerreotype.  Judicial  i ^otography  can  easily 
be  divided  into  two  parts:  firstly,  the  recording  in 
permanent  form  of  that  which  can  be  seen,  such  as 
the  appearance  of  a place  of  a murder,  and  secondly, 
that  which  we  may  call  its  detective  power,  or  the 
bringing  to  view  of  detail  which  cannot  be  seen  by  the 
human  eye.  Probably  the  French  have  brought  the 
first  branch  to  the  greatest  perfection  but  the  Swiss, 
under  Professor  Reiss,  have  evolved  the  detective 
powers  of  the  camera  to  a perfection  attained  by  no 
other  country.  Some  of  his  work  transcends  the  wildest 
dreams  of  Sherlock  Holmes.  Charred  paper  has  been 
photographed  under  special  lighting,  special  plates  and 
filters,  and  writing  on  it  deciphered.  Lithographic 
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stones  that  had  been  carefully  polished  till  they  showed 
no  trace  of  an  image  to  the  eye  at  once  revealed  marked 
signs  of  forgeries  to  the  camera.  Falsifications  of 
documents  are  mere  child’s  play  to  detect,  and  you 
all  know  the  famous  finger-print  system  of  Bertillon 
now  adopted  by  all  civilized  countries. 

For  the  reproduction  of  documents,  paintings  and  j 
old  manuscripts  photography  is  of  immense  value,  and  j 
many  of  the  old  palimpsests  have  been  deciphered  by  j 
its  aid  when  they  completely  baffled  the  most  expert  ; 
paleontologist.  Beyond  these,  we  have  the  familiar  1 
achievements  of  photography  in  the  transmission  of 
pictures  by  wire,  and  the  obtaining  of  pictures  from 
life  in  colors,  of  which  the  examples  I will  show  you 
are  themselves  the  most  convincing  documents.  ' 


jiotesi  anh  Comment 

On  Wednesday,  July  21,  Mr.  John  J.  Bausch,  presi- 
dent and  founder  of  the  Bausch  & Lomb  Optical  Co., 
Rochester,  N.  Y.,  celebrated  his  eighty-fifth  birthday. 
As  a memorial  of  the  happy  day,  the  employees  of  the 
company  presented  Mr.  Bausch  with  an  album  con- 
taining a salutation  signed  by  every  one  of  the  2,500 
employees. 

Mr.  Bausch’s  response  to  this  attribute  of  affection 
became  known  on  the  following  Saturday  when  the 
employees  received  their  pay  envelopes.  In  each 
envelope  was  a card  inscribed  as  follows:  “On  July  25, 
1915,  I will  have  reached  the  85th  anniversary  of  my 
birth,  and  being  able  to  enjoy  my  work  in  daily  asso- 
ciation with  my  employees,  I desire  to  give  expresssion 
to  my  feelings  of  gratitude  by  contributing  $10,000 
to  the  Pension  Fund,  $10,000  to  the  Relief  Fund,  and 
by  making  Monday,  July  26,  a holiday  with  full  pay. 

Mr.  Bausch  finds  much  pleasure  in  referring  back  to 
the  trials  of  the  early  years  of  the  great  business  of 
which  he  is  the  head  and  moving  spirit.  Especially 
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does  he  love  to  speak  of  the  devotion  of  his  wife,  the 
mother  of  the  sons  who  are  now  active  with  their 
father  in  the  work  of  the  Bausch  & Lomb  Optical  Co. 
May  he  have  many  more  happy  years  with  them  all. 


My  readers  will  be  interested  to  hear  that  the 
Ansco  products  were  selected  for  the  highest  honors  at 
the  Panama-Pacific  Exposition,  despite  the  fact  that 
the  Ansco  line  was  not  entered  in  competition;  in  fact 
the  line  was  not  on  exhibition  when  the  judges  met. 

One  of  the  judges  who  had  attended  the  Photographic 
Expositions  recently  held  in  New  York  City,  noticing 
that  the  Ansco  line  was  incomplete,  turned  to  the  jury 
and  remarked  “Gentlemen,  the  Ansco  Co.,  is  making 
the  finest  small  camera  I have  ever  seen.  In  my 
opinion,  it  is  the  best  camera  of  that  particular  style 
in  the  world,  but  since  they  have  not  seen  fit  to  place 
it  on  exhibition,  we  cannot  take  it  into  consideration.” 
For  the  exhibit  of  such  Ansco  goods  as  were  accessible, 
however,  the  Ansco  Co.  was  awarded  the  gold  medal 
and  also  the  medal  of  honor,  the  highest  award  for 
professional  photographic  goods.  This  award  covered 
the  New  York  studio  outfit  with  Ansco  studio  upright 
stand,  Ansco  printing  machines  and  professional  Cyko 
paper.  The  gold  medal  was  awarded  to  the  Ansco 
amateur  cameras,  Ansco  film,  amateur  grades  of  Cyko 
papers,  Ansco  and  Cyko  chemicals.  The  line  of  small 
cameras  referred  to  by  the  juror  in  the  preceding 
paragraph  is  that  represented  by  the  Ansco  Vest- 
Pocket  Series,  which  have  many  special  features  dis- 
tinguishing them  from  all  other  vest-pocket  instru- 
ments. 


“The  Secret  of  Exposure,”  72  pages,  illustrated. 
Paper,  25  cents;  cloth,  50  cents. 

“Beginners’  Troubles,”  72  pages.  Paper,  25  cents; 
cloth,  50  cents. 

These  two  handbooks  are  the  first  issues  in  a new 
series  under  the  general  title  “Practical  Photography,” 
edited  by  Frank  R.  Fraprie,  S.M.,  F.R.P.S.,  and  pub- 
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lished  by  the  American  Photographic  Publishing  Co., 
Boston,  Mass.  I am  informed  that  they  are  intended 
to  replace  the  series  of  lo-cent  handbooks  formerly 
published  by  this  firm,  being,  in  fact,  new  editions  of 
these  useful  little  books,  with  considerable  revision 
and  addition.  The  first  two  numbers  received  are 
crowded  with  practical  information  on  their  respective 
subjects  and  are  well  worth  the  price  asked  for  them. 


The  New  York  offices  of  Burke,  & James,  Inc., 
Chicago,  have  been  removed  from  the  ninth  to  the 
tenth  floor  of  the  Brunswick  Building  at  225  Fifth 
Avenue.  This  removal  gives  Messrs.  Burke  & James 
four  times  their  former  space  and  enables  them  to 
carry  a much  larger  and  more  varied  stock  of  supplies 
for  their  eastern  trade. 

The  new  “Rexo  Manual,”  just  received  from  Burke 
& James,  is  a 48-page  booklet,  fully  describing  the 
different  varieties  of  Rexo  developing  paper  for  contact 
printing  and  enlarging,  amateur  and  professional  grades, 
with  many  tested  formulas  for  the  manipulation  of 
the  paper,  including  formulas  for  obtaining  sepia,  green, 
blue  and  red  tones.  Copies  of  the  “Rexo  Manual” 
can  be  had  for  the  asking  from  either  the  Chicago  or 
New  York  branches  of  Burke  & James,  Inc. 
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I A folding  model  of  perfect  design,  so  com- 
pact that  it  measures,  closed,  only  6>^x6>^x3 
linches.  Extends  with  one  motion  into  a rigid  frame 
i Reflecting  Camera. 

Fitted  with  the  Ensign  Focal  Plane  Shutter:  cele- 
ibrated  for  accuracy  and  simplicity  of  operation.  Speeds: 
Time,  Bulb,  Instantaneous,  up  to  1-1000  part  of  a second, 
all  set  from  one  dial.  Shutter  released  with  slight 
pressure — no  jar. 

PRICE,  $150,  Camera  complete  with  3 plate-holders 
I Send  for  Ensign  Catalogue 
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30  cents.  Make  300  ounces  of  developer 

G.  GENNERT 

24-26  East  13th  Street,  New  York 
320  South  Wabash  Ave.,  Chicago 
682  Mission  Street,  San  Francisco 
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FOR  HAND  CAMERAS 


LENSES 


TESSAR  Ic,  F:4.5.  The  Lens  for  Speed— onthe  reflecting  camera. 
It  is  compact  and  has  three  times  the  speed  of  ordinary  lenses. 

TESSAR  Ilb,  F:6.3.  The  Lens  for  Compact  Hand  Cameras. 
Tessar  lib  with  Compound  Shutter  is  the  standard  high-grade 
equipment  for  the  small  hand  camera.  It  is  61  per  cent  to  100  per 
cent  faster  than  the  ordinary  lens. 

PROTAR  Vila,  F:6.3-F:7.7.  Convertible:  The  most  Universal 
Lens  made.  This  is  the  equipment  for  the  serious  worker.  It  can 
be  built  up  into  sets,  giving  a variety  of  focal  lengths. 

WIDE  ANGLE  PROTARS  IV  and  V.  The  Standard  Wide 
Angle  Lens  of  the  Photographer. 

“What  Lens  Shall  I Buy?”  tells  the  proper  lens  to 
select.  It  will  be  sent  free  on  request.  Arrange  with 
your  dealer  to  try  a lens  on  your  own  camera. 

5ausch  ^ Ipmb  Optical  (5. 

634  St.  Paul  St.,  ROCHESTER,  N.  Y. 

NEW  YORK  WASHINGTON  CHICAGO  SAN  FRANCISCO 

Leading  American  Manufacturers  of  Microscopes,  Projection  Apparatus  (Balop- 
ticons),  Engineering  Instruments,  Binoculars,  Photographic  Lenses 
and  other  high-grade  Optical  Products. 
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Ingento  Junior  Cameras 

Are  Priced  from  $6.00  to  $12.00 


Think  of  it!  Handsome,  efficient,  vertical 
opening,  round-end  cameras,  can  now  be  had 
at  these  remarkable  prices: 


FOUR  REGULAR  SIZES 


S.  A.  I.ens  R,  R.  Lens 


No.  1 

2Xx3X 

$6.00 

$7.50 

No.  lA 

2Kx4>? 

8.00 

10.00 

No.  3 

3.^x4X 

9.00 

11.00 

No.  3A 

3Kx5K 

10.00 

12.00 

Post-card  Size 
R.R.  Lens,  $12 


single  or  rapid  rectilinear 


Ingento  Junior  Features 

New  Concealed  Spool-Holding  Device; 

no  spool  centers  to  pull  out. 

Film  Aligning  Back;  a metal  plate,  the 
full  width  of  the  film,  holds  it  in  the  exact 
focal  plane,  insuring  sharp  pictures. 

Tested  Lenses;  every  lens,  whether 
is  critically  tested  and  guaranteed. 


Shutter:  Automatic  Ilex  model,  with  flexible  wire  release. 


Never  before  have  such  remarkable  camera  values  been  offered. 


Half  the  Fun  of  Photography  is  in  Print-Making 


and  it’s  real  fun  too,  when  you  are  getting  good  results  such  as  you 
are  sure  to  get  if  you  use 


The  Guaranteed  Developing  Paper 

A class,  grade  and  surface  for  every  photo- 
graphic purpose.  Regular  REXO  for  contact 
printing,  supplied  in  three  grades — Hard, 

Normal  and  Soft.  Enlarging  REXO  for  all 
classes  of  enlarging  work,  supplied  in  two 
grades — Normal  and  Soft.  Professional  REXO 
for  high-class  portraiture,  supplied  in  one  grade 
especially  suitable  for  portrait  negatives. 

Every  user  of  developing  paper  should  get  a 
copy  of  The  Rexo  GuiDE,a  free  48-page  booklet, 
brimful  of  helpful  hints  on  developing  papers.  Sent  free  on  request 


Burke  4 James  Inc 


Eastern  Office: 
225  Fifth  Avenue 
New  York  City 


240-256  East  Ontario  St. 
CHICAGO 


Manujacturers  oj  Ingento  Cameras,  REXO  Paper  and  Ingento  Photo  Supplies 
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^OU  CANT  RUN  A WINNING  RACE 

UNLESS  YOU  HAVE  TRAINED  FOR  IT 


YOU  CANT  GET  GOOD  PICTURES 

UNLESS  YOU  HAVE  A GOOD  LENS 

YOUR  CAMERA 


AND  A 

COCRZ 

LENS 

WILL  GET  THE  PICTURE 

ASK  YOUR  DEALER  FOR  OUR  BOOKLET  37B  ON 
GOERZ  CAMERAS  AND  38B  ON  GOERZ  LENSES, 

OR  WRITE  US  FOR  ONE  OR  BOTH. 

P.  GOERZ  AMERICAN  OPTICAL  COMPANY 

17F  East  34th  Street  - - NEW  YORK  CITY 
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THE 

PHOTOGRAPHIC  JOURNAL 
of  AMERICA 


THE  OLDEST  PHOTOGRAPHIC 
MAGAZINE"  IN  AMERICA 

New  Series 

Wilsoris  Photographic  Magazine 

The  authority  for  over  fifty 
years,  and  noted  for  its  sound, 
practical  help  in  all  branches  of 
photographic  work. 

The  journal  which  readers  keep 
and  refer  to  again  and  again. 


Four  Months,  Fifty  Cents 

Yearly  Subscription  . $1.50 


Edward  L.  Wilson  Co.,  inc. 

CAMERA  BUILDING 

122  East  25th  Street  NEW  YORK 
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GRAFLEX 

CAMERAS 


Both  the  3 A and  lA  Graflex  Cameras  are  now 
supplied  with  the  Autographic  feature  whereby  you 
can  date,  title  or  make  memoranda  on  the  negatives, 
permanently  and  almost  instantly,  at  the  time  you 
make  them. 

Although  the  Autographic  feature  adds  greatly 
to  the  value  of  the  camera,  there  is  no  advance  in 
price  over  that  of  the  3 A and  lA  Graflex  as  pre- 
viously supplied  without  this  improvement. 

Send  for  Graflex  Catalog. 


FOLMER  & SCHWING  DIVISION, 

EASTMAN  KODAK  COMPANY, 
ROCHESTER,  N.  Y. 


3A  Graflex  with  Autographic  Feature. 
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Premoette  Jr. 

To  the  pleasure  of  being  out-of-doors,  this  little  camera 
adds  the  further  pleasure  of  making  pictures  of  all  that 
makes  the  out-of-doors  worth  while. 

Just  a trifle  larger  than  the  picture  it  makes,  it  can  be 
carried  in  even  a boy’s  pocket  or  a lady’s  handbag. 

It  is  fitted  with  carefully  tested  lens,  Kodak  Ball  Bearing 
shutter,  and  is  dependably  efficient  in  the  fullest  sense  of 
the  word.  Will  make  pictures  equal  in  quality  to  those 
made  by  the  largest  cameras. 

Loads  in  daylight  and  invites  by  its  appearance  that 
confidence  which  it  fulfills  in  results. 

Prices 

Premoette  Jr.  No.  i,  for  pictures,  $5.00 

Premoette  Jr.  No.  lA,  similar  in  all  respects  to 
the  No.  I,  but  for  pictures,  $8.00. 

Premo  catalogue  describing  these  and  many  other  desirable 
models  at  prices  from  $1.50  to  $150.00,  free  at  the  dealer’s,  or 
promptly  mailed  by  us  on  request. 

Roche^er  Optical  Division,  Rocbe^er,  N.  Y. 

Ea^man  Kodak  Company 
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£^astman  KLodak  Oompany 

ROCHE,STE,R,  N.  Y.,  The  Koda-R.  City 


Color  Your  Vacation  Prints 


It  isn’t  everybody  that  can  be  a Corot,  of  course,  but  the  veriest 
vice  in  the  universe  can  color  his  prints  and  color  them  artistically, 
le  uses  Velox  Water  Color  Stamps.  It  isn’t  necessary  that  he  should 
ve  had  artistic  training,  although  artistic  training  would  be  no  handi- 
d;  in  fact  it  isn’t  necessary  that  he  should  have  any  particular  ability 
latsoever.  It  isn’t  up  to  him  at  all,  it  is  up  to  the  Velox  Stamps — 
d they  make  good. 


■^ot  that  Velox  Transparent  Water  Color  Stamps  have  magical 
ilities  sufficient  to  turn  a novice  into  an  artist  over  night.  They  are 
t self-blending  colors  whose  successful  use  is  so  simple  that  satis- 
tory  results  follow  as  a matter  of  course. 

)ne  great  help  is  the  fact  that  the  amateur  does  not  have  to  draw 
>n  his  sense  of  the  artistic.  The  book  of  instructions  accompanying 
h set  of  colors  supplies  the  inspiration  and  supplies  it  in  such  specific 
ns  that  there  is  no  loophole  left  for  blunder.  The  little  book  does 
deal  in  generalities  It  doesn’t  say  that  you  can  get  nice  sunlight 
•ets  and  then  let  it  go  at  that.  It  tells  you  exactly  how  to  get  this 
■ct  with  such  detail  that  you  can’t  very  well  go  wrong.  It  explains 
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£astman  K odak  Oompany 

ROCHESTE.R,  N.  Y.,  The  Kodak  City 


to  you  just  how  to  work  in  fleecy  clouds,  or  distant  mountains,  ( 
vivid  foliage.  These  few  excerpts  give  you  the  idea: 

“If  much  foliage  shows  in  foreground  and  middle  distance  of  yoi 
picture,  use  first  a light  wash  of  Foliage  Green,  then  “touch  up 
shadow  parts  with  Deep  Green  and  Warm  Brown  and  the  ‘high  light 
or  those  parts  which  show  up  stronger  and  lighter,  with  touches  ( 
Light  Yellow  or  Brilliant  Red.” 

“A  path  or  roadway  in  foreground  should  have  successive  washes  ( 
Warm  Brown  and  Light  Y ellow.  Objects  such  as  rocks,  old  building 
fences,  etc.,  need  only  a suggestion  of  color  and  for  this  a dilute  wash  ( 
Stone  Gray  or  Warm  Brown  is  useful.” 

Velox  Transparent  Water  Color  Stamps  lend  themselves  particular! 
to  the  very  pictures  you  have  been  making  during  the  spring  and  sun 
mer  and  the  ones  you  are  making  right  now.  The  vacation  prints  f( 
example,  will  take  on  themselves  an  added  charm,  a freshened  intere 
under  the  brush.  They  will  be  more  realistic,  too.  Your  eye  saw  color 
not  black  and  white. 

And  by  the  way,  large  prints  from  a few  of  your  better  vacatic 
negatives  when  colored  with  Velox  Transparent  Stamps  will  be  tl 
very  thing  for  the  walls  of  your  den  or  library. 

The  Price 

Velox  Transparent  Water 
Color  Stamps 

The  complete  booklet,  consisting  of  twelve  colors  arranged  in  pe 
forated  leaflets,  making  twenty-four  stamps  of  each  color,  and  fu 
directions  for  coloring  pictures — 25  cents. 

Complete  outfit  consisting  of  Artist’s  Mixing  Palette,  three  Camel 
Hair  Brushes — two  flat,  one  round,  and  book  of  Velox  Transparei 
Water  Color  Stamps,  price  75  cents. 

KODAK. 

TRIMMING  BOARDS 

There  is  just  one  reason  why  a pair  of  shears  or  a knife  is  not  tl 
ideal  medium  for  trimming  prints — neither  shears  nor  knife  can  ev 
do  the  work  properly.  It  takes  a pretty  steady  hand  and  a true  eye  1 
cut  even  an  approximately  straight  edge  along  a ruled  line,  Ar 
without  the  line  most  of  us  are  hopeless.  If  it’s  wavy  effects  we  a 
after,  well  and  good,  but  a straight  line — well,  that’s  another  propos 
tion.  In  short,  trimming  a print  unsatisfactorily  with  a pair  of  shea 
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£ as  t m an  K odak  Company 

ROCHESTE.R,  N.  Y..  The  Kodak  City 


I a mean,  fussy  job,  while  trimming  a print  perfectly  with  a Kodak 
rimming  Board  is  the  work  of  a moment. 

Kodak  Trimming  Boards  are  made  of  hard  wood  with  natural  finish 


id  are  equipped  with  rule.  The  blades  are  of  high  quality  steel  and 
ery  “clip”  leaves  a clean,  straight  edge.  The  Transparent  Trimming 
auge  is  a great  aid  in  the  ready  adjustment  of  the  print  for  even, 
hite  margins. 

It  is  a fact  that  many  amateurs  are  a bit  sparing  with  their  trims, 
hey  are  altogether  too  conservative,  too  cautious.  Too  many  of  them 
em  to  have  the  idea  that  trimming  is  confined  to  the  securing  of  even, 
hite  margins  around  the  print.  This  is  a mistake,  of  course.  Legion  is 
le  name  of  the  print  that  could  be  improved  by  the  lopping  off  of 
ank  sky,  or  uninteresting  foreground,  or  details  at  the  side  of  the 
cture  that  are  out  of  place  and  serve  only  to  detract  from  the  real 
nter  of  interest.  The  very  fact  that  you  own  a Kodak  Trimming 
oard  will  lead  you  to  scan  your  prints  carefully  to  see  if  they  could 
)t  be  improved  by  trimming — and  you  will  be  surprised  at  the  number 
at  can  be  so  improved. 

You  haven’t  got  to  O.  K.  your  picture  copy  just  as  it  leaves  the 
.mera.  With  the  Kodak  Trimming  Board  you  can  edit  it  a little. 

THE  PRICE 

No.  1,  capacity  5x5  inches  -----  $0.40 
No.  2,  capacity  7x7  inches  -----  .60 

Transparent  Trimming  Gauge  (extra)  - - - .20 


THE  NEW  KODAK  SKY  FILTER 

With  a perfectly  blank  sky  above  it,  many  an  otherwise  beautiful 
ndscape  would  sink  into  the  commonplace.  So  it  is  that  many  a land- 
ape  that  bears  the  earmarks  of  a masterpiece  is  “just  a photograph” 
?cause  the  cloud  effects  have  been  neglected.  A piece  of  white  paper 
.n  never  take  the  place  of  an  angry  storm  sky  or  the  fleecy  billowed 
y of  a lazy  day. 
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£rastman  K odak  Oompany 

ROCHE,STE.R,  N.  Y.,  The  Kodak  dtp 


To  get  proper  cloud  effects  it  is  often  necessary  to  use  filters.  Bi 
filters  prolong  the  exposures  far  beyond  the  province  of  the  snap-sh( 
and  often  a time  exposure  is  either  impossible  or  inconvenient.  Th 
applies  to  filters  in  general,  but  not  to  the  new  Kodak  Sky  Filter  whic 
makes  possible  the  proper  recording  of  both  landscape  and  clouc 
with  a snap-shot. 

The  contribution  of  the  Kodak  Sky  Filter  to  landscape  photograph 
is  a very  real  one  and  yet  the  results  are  secured  by  a very  simp 
expedient.  The  upper  half  of  the  filter  is  stained  yellow  which  hole 
back  the  bright  light  of  the  sky  against  an  over-exposure.  The  Iow( 
half  of  the  lens  is  uncolored  and  allows  the  foreground  the  norm; 
exposure  it  demands.  In  this  way  a balance  is  secured  so  that  a propi 
exposure  for  the  one  is  a proper  exposure  for  the  other. 

And  this  is  accomplished  without  stepping  beyond  the  possibilitii 
of  the  snap-shot.  Exposure  with  the  Kodak  Sky  Filter  is  only  aboi 
double  what  it  would  be  with  the  regular  lens  equipment,  so  that  it 
only  on  rare  occasions  that  the  use  of  the  tripod  will  be  necessar 
Few  of  the  exposures  will  be  over  one  twenty-fifth  of  a second  and  thei 
is  no  difficulty  in  holding  the  camera  steady  for  this  length  of  time. 

The  Kodak  Sky  Filter  is  not  intended  to  take  the  place  of  the  reguk 
Kodak  Color  Filters.  Landscapes  with  clouds  can  be  most  satisfactoi 
ily  photographed  with  the  Kodak  Color  Filters — but  a long  exposui 
and  a tripod  will  be  necessary.  The  Kodak  Sky  Filter  will  rende 
good  service  along  the  same  lines  and  will  do  it  within  the  bounds  ( 
the  snap-shot. 

Prices  of  the  Kodak  Sky  Filter  range  from  fifty  cents  to  one  dolla 
according  to  size. 

The  Only 

GRAND  PRIZE 

pertaining  strictly  to  photography  at  the 

PANAMA  - PACIFIC  EXPOSITION 

was  awarded  to  the 

EASTMAN  KODAK  COMPANY 
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The  Kodak  Film  Tank 

has  made  the  dark-room  a relic 
and  better  negatives  the  rule. 

' The  big  link  in  the  Kodak  chain 
of  daylight  all  the  way. 

THE  PRICE 

Brownie  Kodak  Film  Tank,  for  use  with  No.  i,  No.  2 and 

No.  2 Folding  Pocket  Brownie  cartridges,  complete  . . . $2.50 


Vest-Pocket  Kodak  Film  Tank,  for  Vest-Pocket  cartridges, 

complete 2.50 

2p^-inch  Kodak  Film  Tank,  for  use  with  all  Kodak  or 
Brownie  cartridges  having  a film  width  of  2^  inches  or 

less,  complete 3.50 

3>^-inch  Kodak  Film  Tank,  for  use  with  all  Kodak  and 
Brownie  cartridges  having  a film  width  of  3>^  inches  or 

less,  complete 5.00 

5-inch  Kodak  Film  Tank,  for  use  with  all  Kodak  and  Brownie 

cartridges  having  a film  width  of  5 inches  or  less,  complete  6.00 

7-inch  Kodak  Film  Tank,  for  use  with  No.  5 Cartridge  Kodak 

or  shorter  film  cartridges,  complete 7.50 


EASTMAN  KODAK  COMPANY 

ROCHESTER,  N.  Y. 

At  your  dealer’s. 
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You  want  to  keep  your  negatives,  of 
course,  and  you  want  to  keep  them  where  you 
can  lay  your  hands  on  them  without  delay — 
particularly  those  containing  autographic 
records. 


The  Eastman 
Film  Negative  Album 

will  preserve  your  negatives  against  injury  or 
loss  and  will  provide  the  handiest  kind  of  a 
reference  book  wherein  the  answer  to  such 
questions  as  ‘‘When  did  I take  this?” 
“Where  was  this  taken?”  may  be  found 
on  the  instant. 

THE  PRICE 


For  loo  Negatives,  i x 2}4,  -----  $0.75 

For  100  Negatives,  2K  x 4X.  or  smaller,  - - - .75 

For  100  Negatives,  X 4X.  or  4 X 5,  . - . i.oo 

For  100  Negatives,  3X  x sK,  or  smaller,  - - - i.oo 

For  100  Negatives,  5 x 7,  or  smaller,  - - - - 1.50 


EASTMAN  KODAK  COMPANY, 

ROCHESTER,  N.  Y. 

At  your  dealer's. 
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The  construction  of  the 


Brownie 

Enlarging 

Camera 


is  so  simple  that  its 
equally  simple 
operation  be- 
comes a self- 
evident  fact. 

Insert  your  neg- 
ative at  the  small 
end  of  the  camera, 
your  Velox  paper 
at  the  other,  ex- 
pose to  daylight, 
and  develop  and 
fix  in  the  regular 
way. 


No  focusing — no  darkroom 


Signalize  some  of  your  vacation  masterpieces  in  a 
arge  print. 

THE  PRICE 

^ P.  Kodak  Enlarging  Camera,  for  3K  x 5H  enlargements  from 

1^x23^  negatives  . . . $1  75 

lo.  2 Brownie  Post  Card  Enlarging  Camera,  for  3 34  x 5 3^  enlargements 

from  2 34  X 3 34  negatives  . . . . . • . . . 1 75 

lo.  2 Brownie  Enlarging  Camera,  for  5x7  enlargements  from  2 34  x 3 34 

negatives  ............  2 00 

lo.  3 Ditto,  for  634x834  enlargements,  from  334x434  negatives  . . 3 00 

To.  4 Ditto,  for  8x10  enlargements,  from  4x5  negatives  (will  also  take 

3 34  X 5 34  negatives)  . . 4 00 


EASTMAN  KODAK  COMPANY 


7 your  dealer'* s 


ROCHESTER,  N.  Y. 
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Kodak  Amateur  Printer  i 


and  the  Kodak  Film  Tank  makes  every 
amateur  his  own  finishing  department. 

The  Printer  consists  of  a box  with  a removable  top  in  which 
the  printing  glass  is  located.  Inside  the  box  is  a small,  red  elec- 
tric light  bulb  giving  sufficient  illumination  for  the  adjustment 
of  negative  and  paper  ; and  a Mazda  lamp  which  is  automatically 
turned  on  when  the  hinged  frame  is  closed  and  off  when  the 
catch  is  released.  At  the  side  of  the  box  is  a window  covered 
with  orange  fabric  which  serves  as  a dark-room  lamp  when  the 
red  light  is  turned  on  and  provides,  with  the  Mazda  lamp,  a safe 
light  for  Velox  developing. 

A simple  automatic  masking  device  for  holding  the  negative 
firmly  is  adjustable  so  that  prints  with  white  margins  may  be 
made  from  all  standard  size  negatives  from  the  vest  pockets  up 
to  and  including  the  4x5  and  post-card  size. 

Supplied  complete  (without  Mazda  lamp)  but  including  red 
bulb  and  five  and  a half  feet  of  electric  light  cord  with  socket. 

Price,  $5.00 

EASTMAN  KODAK  COMPANY, 

ROCHESTER,  N.  Y. 

At  your  dealer’s. 
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As 

right 

as  a 

full 

jeweled 

watch. 


The  Vest  Pocket  Autographic  Kodak 

with  Kodak  Anastigmat  lens,  /.  7.7. 


A vest  pocket  camera  that  will  really  go  in  the  vest  pocket — 
comfortably. 

A lens  that  gives  microscopic  definition  and  has  speed  to  spare,  a ball- 
bearing shutter  that  works  silently,  accurately,  without  jerk  or  jar. 


“.'\utographic”  of  course.  All  the  folding  Kodaks  now  are. 


In  this  camera  Kodak  simplicity  and  the 
utmost  convenience  are  combined  with  an 
optical  quality  that  perfectly  meets  the  require- 
ments of  those  who  demand  an  instrument  of 
the  highest  type. 


Pictures,  1^x2^  inches. 

Price,  $10.0 

//  it  isn’t  an  Eastman,  it  isn’t  a Kodak. 

Catalog  free  at  your  dealer's,  or  by  mail 


EASTMAN  KODAK  COMPANY, 

ROCHESTER,  N.  Y. 
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Flowers  are 
only  one  of  a 
number  of 
subjects  that 
lend  themselves 
particularly 
to  the  Kodak 
and  the 


Kodak 


Portrait 

Attachment 


Made  with  Kodak  and  Kodak  Portrait  Attachment 


If  a vase  of  flowers  struck  your  fancy,  you  would  not  take  up  i 
position  ten  feet  away  in  order  to  admire  it. 

^ It’s  that  way  with  the  Kodak — the  Kodak  can’t  see  all  the  beautj 
until  it  comes  within  close  range. 

The  Kodak  Portrait  Attachment  enables  you  to  work  as  close  t( 
your  subject  as  two  feet,  eight  inches,  with  Folding  Pocket  Kodaks— 
near  enough  so  that  little  of  beauty  or  interest  may  escape  it  ever 
though  the  subject  may  be  small  in  size 

It’s  just  an  extra  lens  which,  when  slipped  on  over  the  regulai 
lens  equipment,  brings  the  Kodak  in  focus  at  short  range. 


And  it  costs  but  fifty  cents. 


EASTMAN  KODAK  COMPANY, 

ROCHESTER,  N.  Y. 

At  your  dealer's. 


Kindly  mention  The  Photo-Miniature 


$3,000.00  In  Cash  Prizes 

FOR  PICTURES  ILLUSTRATING 

Kodak  Advertising  Slogans 

For  the  best  photograph  illustrating 
any  one  of  the  five  following  slogans  we  will 
pay  $300.00: 

For  the  second  best  photograph  illustrat- 
ing any  one  of  the  five  following  slogans  we 
will  pay  $200.00: 

THE  FIVE  SLOGANS: 

Take  a Kodak  with  you. 

All  outdoors  invites  your  Kodak. 

There  are  no  game-laws  for  those 
who  hunt  with  a Kodak, 

Tei  the  children  Kodak. 

W rite  it  on  the  film — at  the  time. 

{For  Autographic  Kodak  Adv.) 

A NEW  SLOGAN 

For  the  best  new  slogan,  together  with  a 
picture  illustrating  same,  we  will  pay  $500.00. 

Ask  for  circular  giving  full  details  1915 
Kodak  Advertising  Competition.  Sent  by 
mail  on  request. 

EASTMAN  KODAK  COMPANY 
ROCHESTER,  N.  Y. 
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A Series  of  Monographs  on  Photography, 
giving  the  plain  facts  about  one  subject  at  a 
time.  Edited  by  John  A.  Tennant.  Published 
as  a monthly  magazine  at  $2.50  per  year. 
The  most  comprehensive  reference  library  of 
photographic  information  in  the  language. 
136  Numbers  thus  far  published. 

Have  you  a complete  set? 

If  not,  secure  one  now,  before  it 
is  too  late  — prices  will  advance. 

If  your  set  is  incomplete,  get  the 
numbers  you  lack  while  they 
may  be  had.  Send  for  list. 

MARCH  6,  1915. 

“I  received  the  set  of  The  Photo-Miniature  yesterday  and  words  cannot 
express  my  satisfaction  in  being  the  owner  of  this  set  of  books.  I would 
not  take  $200  for  my  set  if  I could  not  replace  it.” 

J.  E.  S.,  Michigan  City,  Indiana. 

MARCH  2,  1915. 

“Please  send  a complete  set  of  The  Photo-Miniature  and  other  books 
listed  below,  direct  to  our  customer,  under  our  label  enclosed.” 

A.  G.  C.  CSi  Son,  Oberlin,  Ohio. 

FEBRUARY  10,  1915. 

“Add  a complete  set  of  The  Photo-Miniature  to  our  order  for  books 
which  you  have  in  hand.”  Librarian,  University  Club,  N.  Y. 

Order  early.  We  have  just  three  sets 

(Vol.  1,  No.  1,  April,  1899,  to  Vol.  XI,  No.  132,  July,  1914) 

which  we  offer  at  $35  per  set,  express  prepaid 
TENNANT  & WARD,  PUBLISHERS,  NEW  YORK 
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The  most  com- 
plete work  on 
its  subject: 

MOTION 

PICTURE 

WORK 

By  D.S.Hulfish 

A.  course  of  prac- 
tical instruction 
and  a library  of 
general  refer- 
ence on  all 
branches  of  mo- 
tion  picture 
aiaking  and  ex- 
hibiting. The 
principles,  prac- 
tice and  appara- 
tus are  clearly 
explained,  with 
hundreds  of 
illustrations 
Tiade  specially 
or  this  work. 
Covers  the 
yvhole  field, from 
the  taking  of  the 
pictures  to  the 
exhibition  in  the 
theatre. 

618  PAGES.  POST- 
FREE 

$3.40 

Tennant  & Ward 

103  Park  Avenue 
NEW  YORK 


This  introduces  the 

ILEX 

ANASTIGMAT 

F:6.3 

A really  wonderful  lens  which  meets 
every  requirement  of  the  highest 
grade  anastigmat  at  a price  within  the 
reach  of  every  amateur  photographer. 

$17  to  $68 

Perfectly  corrected  for  spherical  and 
zonal  aberrations;  suitable  for  por- 
traiture, landscape,  groups,  copying, 
enlarging,  press  work. 

GUARANTEED 

to  be  equal,  if  not  superior,  to 
any  photographic  lens  on  the 
market,  regardless  of  price. 

Also  furnished  with  the  ACME 
SHUTTER,  $29  to  $91. 

INSIST  ON  AN  ILEX 
FOR  YOUR  CAMERA 

REFUSE  SUBSTITUTES 

Send  for  the  Ilex  Green  Book,  which 
fully  describes  our  lenses 
and  shutters 

ILEX  OPTICAL  CO. 

600  ILEX  CIRCLE  ROCHESTER,  N.  Y. 
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CRAMER  PLATES 

AND 

Cramer  Precision  Color  Filters 

For  Correct  Color  Values 

Prints  with  the  Sparkle 
of  the  Original 

BOOKLETS  FREE  ON  REQUEST 

G.  CRAMER  DRY  PLATE  CO.,  St.  Louis,  Mo. 


The  Camera 

A beautifully  illustrated  magazine  full 
of  timely  articles  on  timely. subjects 

FOR  THE  AMATEUR 

Print  Criticism  Department,  illustrated.  Questions 
and  Answers,  Motion  Pictures,  and  a host  of  other 
attractive  features. 

MONTHLY  COMPETITIONS 

Five  months*  trial  subscription,  SO  cents 


SUBSCRIPTION  $1.50  PER  YEAR.  15c.  PER  COPY 
Get  it  from  your  dealer,  or  send  direct  to 

THE  CAMERA,  208  N.  13th  St.,  Philadelphia 
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New  Editions 

HE  PHOTO- 
1INIATURE 

ow  ready  for  delivery 
o.  44 
Coloring 
hotographs 

The  best  methods — by  an 
pert.  Price,  25  cents.  - 

o.  105 

Correct  Exposure 

OW  to  make  sure  of  it 

Plain  facts  about  different 
isses  of  subjects;  varying 
tiditions,  with  many  illus- 
itions.  Price,  25  cents. 

o.  122 

low  to  Retouch 
ortrait  Negatives 

Better  than  a $10  corres- 
ndence  course.  Plain  in- 
ructions, with  illustrations 
roughout.  Price,  25  cents. 

o.  120 
larketing 
hotographs 
>r  Publication 

How  to  make  money  with 
3 camera.  With  new  supple- 
mt  and  two  lists  of  buyers, 
ice,  25  cents. 

ET  THEM  FROM 
YOUR  DEALER 


“75%  of  Amateur  Negatives 
Are  Undertimed’' 

This  is  the  statement  of  the  head  of 
a large  finishing  company,  and  is  based 
on  the  result  of  years  of  observation. 
This  is  no  reflection  on  the  lenses  sup- 
plied on  the  average  camera,  but  is  due 
to  the  fact  that  the  amateur  is  not 
farriiliar  with  the  limitations. 

Fit  your  camera  with  a 

DYnfm 


and  you  have  at  your  command  twice 
the  speed  at  which  the  best  rectilinear 
works. This  means  fully  timed  negatives, 
increased  efficiency  and  a far  higher  per- 
centage of  good  pictures. 

But  speed  is  not  all  you  get  when  you 
buy  a Dynar.  It  is  no  less  than  eight 
times  as  efficient  as  the  average  recti- 
linear, for,  to  obtain  the  same  covering 
power  possessed  by  the  Dynar  at  full 
aperture  it  will  be  necessary  to  stop 
down  your  U.S.  4 rectilinear  to  U.S.  16, 
making  it  just  eight  times  slower  than 
the  Dynar.  Dynar  negatives  sparkle 
with  snap  and  brilliancy.  It  is  a genuine 
Jena  glass  anastigmat  and  is  sold  in  cells 
thatfit  all  modern  shutters.  Send  for  our 
1915  catalog  and  read  the  article  on  the 
“Judicious  Selection  of  a Lens.” 

U0IGTLfinDER&50Hn 

840-848  E.  Ontario  Street,  Chicago 
885  Fifth  Avenue,  New  York 

Works  t Brunswick,  Germany 
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The  biggest  value  ever  offered  in 
practical,  helpful  information,  at  the 
price,  is  found  in  these  little  books 

THE  “BIG  SIX”  SERIES  OF 
PHOTOGRAPHIC  HANDBOOKS 

Handy  in  size — they  fit  the  pocket — anc 
every  page  is  crowded  with  just  the  plair 
facts  and  formulas  you  want  to  get  sue- 
cessful  results  in  your  work. 

Each  book  is  complete  in  itself,  written  in  plair 
words  by  an  expert,  concise  and  up-to-date.  Thou 
sands  of  copies  have  been  sold.  A wonderfu 
library  of  photographic  information.  $1.50  per  set 

PHOTOGRAPHY  OUTDOORS 

Chapter  I.  The  Pleasures  of  the  Field.  II.  The  Photographic  Equipment 
III.  Landscape  Composition.  IV.  Street  Views  and  Buildings.  V.  Sunsets  anc 
Moonlight  Scenes.  VI.  Cloudland  and  Sky.  VII.  Marine  Photography 
VIII.  Yacht  Photography.  IX.  Seashore  Work.  X.  Snow  and  Frost  Pictures 
XI.  Panoramic  Views.  XII.  Photographing  Moving  Objects.  XIII.  Out 
door  Sports. 

PHOTOGRAPHY  AT  HOME 

Chapter  I.  The  Home  and  Its  Possibilities.  II.  The  Question  of  Illumina 
tion.  III.  Home  Interiors  by  Daylight.  IV.  Interiors  by  Gaslight  and  Flash 
light.  V.  Home  Portraiture  by  Daylight.  VI.  Home  Portraits  by  Flashlight 

VII.  Flower  Photography.  VIII.  Enlarging  at  Home  by  Daylight.  IX.  Enlarg 
ing  by  Artificial  Light.  X.  Copying  Prints  and  Daguerreotypes.  XI.  Prints  or 
Fabrics;  Imitation  Enamels. 

DARKROOM  WORK 

Chapter  I.  Working  Space  and  Ventilation.  II.  Illumination  of  the  Dark 
room.  III.  Work-tables,  Cupboard,  Plate-carriers.  IV.  Water-supply,  Tap 
fittings.  Tubes,  Labels.  V.  Filtering  Apparatus.  VI.  Corks  and  Bottles 
VH.  Tray  Rocker,  Plate  Lifters,  Weighing.  VIII.  Making  Solutions.  IX.  Chemi 
cals.  X.  Washing. 

FLASHLIGHT  PORTRAITURE 

Chapter  I.  The  Beginnings  of  Flashlight  Photography.  II.  Failure  versus  Sue 
cess.  III.  Apparatus.  IV-  Flashlamps  and  Flash  Powders.  V.  Bust  Portraits.  VI 
Large  and  Small  Groups.  VII.  Special  Lighting  Effects.  Doorway  Pictures,  Silhouettes 

VIII.  Technical  Notes.  The  Development  of  Flashlight  Negatives. 

BROMIDE  PRINTING  AND  ENLARGING 

Chapter  I.  Varieties  of  Bromide  Paper;  How  to  Choose  Them.  II  Light  anc 
Illumination.  III.  Making  Contact  Prints  and  Paper  Negatives.  IV.  Enlarging  b; 
Daylight.  V.  Artificial  Light  Enlarging  Methods.  VI.  Dodging,  Vignetting,  etc 
Vlt.  Reduction  and  Toning  Methods. 

DEVELOPERS  AND  DEVELOPMENT 

Chapter  I.  Negative  Making.  II.  Developing  Agents.  III.  Composition  of  De 
veloping  Solutions.  IV.  Making  up  Developers.  V.  Chemical  Manipulatioh.  VI 
Pyro-soda,  Pyro-potash,  Pyro-metol,  Pyro-acetone.  VII.  Ortol  and  Ortol-metol 
VIII.  Hydroquinone,  Hydro-Eikonogen.  Audurol,  Amidol,  Nerol.  IX.  Metol,  Metol 
Hydro,  etc.,  Satrapol,  Rhodol.  X.  Glycin,  Eikonogen,  Eiko-hydro.  XI.  Rodinal 
Citol,  Tolidol,  Microgen,  Duratol. 

Paper  Covers,  25c.  each.  Set  of  six,  $1.50 

GET  THEM  FROM  YOUR  DEALER 

IF  he  cannot  supply,  we  will  mail  promptly  on  receipt  of  price 

TENNANT  & WARD,  103  PARK  AVENUE,  NEW  YORK 
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Johnson’s 

Retouching 

Negatives 

AND 

Finishing 

Prints 

A new  edition  of  this  stan- 
dard textbook,  wholly  re- 
written and  brought  up  to 
date,  by 

T.  S.  BRUCE  and 
ALFRED  BRAITHWAITE 

/ 00  pages.  9 x6\  in. 

The  book  supplies  most  thorough 
and  practical  instruction  in  the  re- 
touching, working  up  and  color- 
ing methods. 

I.  Negative  Retouching 

By  T.  S.  Bruce 

Material  for  Negative  Retouching.  Posi- 
tion of  Desk.  Sharpening  Pencils.  Apply- 
ing Medium,  etc.  Knife  and  “Negafake” 
Work.  Position  at  Desk.  Correct  Holding 
of  Pencil.  Best  Touch  for  Beginners. 
What  to  Aim  At.  Varnishing.  Double- 
Working.  Modeling.  General  Remarks 
on  Modeling.  Hair  and  Dress.  Foliage 
and  Grass,  Snow,  Clouds  and  Water, 
Animals,  Spotting,  Stumping,  Blocking 
Out,  Stipplette,  etc.,  etc. 

II.  Working  Up  and  Coloring 
Prints,  etc. 

By  Alfred  Braithwaite 
Working  up  Enlargements  in  Mono- 
chrome-Powder Work,  Cloudy  Back- 
grounds, Vignetting,  Brush  Work, 
Treating  the  Hair,  Eyes,  etc.  Small 
Work.  Sketch  Portraits.  Using  the 
Aerograph.  B.  &W.  Work.  W^er- 
Colors,  Stipplette.  Finishing  in  Oil- 
Coiors,  etc.,  etc. 


Price,  $1.00,  Postfrcc 
Send  ^our  order  direct,  as  Toe 
cannot  supply  through  your  dealer 
on  this  item. 

TENNANT  & WARD 

103  Park  Ave.,  New  York 


PLATINUM 

PRINT 

is  the  new  and  engaging  little 
bi  - monthly  presenting  the 
choicest  works  of  all  pic- 
torialists  in  any  photographic 
medium  whatever. 

Its  pages  are  examples  of 
refined  expressions  in  printing, 
arrangement  and  illustrations. 
It  helps  the  amateurs  to  avoid 
the  commonplace  and  stimu- 
lates him  to  become  a pic- 
torialist. 

Have  You  Seen  It? 
Sample  copy,  fifteen  cents. 
Subscription,  one  dollar. 
Canada;  Dollar,  twenty-five. 
Foreign:  Dollar,  forty  = 6/- 

EDWARD  R.  DICKSON 

Editor  and  Publisher 

2 East  29th  St.,  NEW  YORK 


Johnson’s 

Retouching 

Negatives 

AND 

Finishing 

Prints 
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IN  HEAT  OR  COLD  — BE  IT  HUMID  OR  DRY 

Hammer  Plates 

fit  every  climatic  condition 
from  Equator  to  the  Poles 

Hammer’s  Special  Extra  Fast  (red  label)  and  Extra  Fast 
(blue  label)  Plates  for  all-round  work,  and  Hammer’s  Ortho- 
chromatic  Plates  for  color  values. 


l RES.  TRADE  MARK 

Hammer’s  Little  Book,  “A  SHORT  Talk  ON  Negative- 
Making,”  mailed  free. 

HAMMER  DRY-PLATE  COMPANY 

Ohio  Avenue  and  Miami  St.,  ST.  LOUIS,  MISSOURI 


PHOTO  - ENGRAVERS’ 
MACHINERY 

JOHN  ROYLE  & SONS 

PATERSON,  N.  J. 


10  Per  Cent  to  50  Per  Cent  Saved  on  all  Makes  of  CAMERAS 

Our  New  No.  19  BARGAIN  LIST,  which  is  now  ready,  is  better  than  ever. 
Contains  some  startling  values  in  Cameras,  Lenses  and  Photographic  supplies. 
We  BUY  and  SELL  all  kinds  of  Cameras.  Imported  Ica  and  Butcher  Cameras. 
Headquarters  for  CYKO  PAPER.  Write  today  for  FREE  COPY. 

NEW  YORK  CAMERA  EXCHANGE,  114  Fulton  St.,  New  York 
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SATISTA 

A combined  Silver  and  Platinum  Paper  that  produces 

BEAUTIFUL,  PERMANENT  PRINTS 

in  either  brown  or  black  tones.  Inexpensive 

Send  for  free  print  and  pamphlet.  WILLIS  & CLEMENTS 
Sample  package  on  receipt  of  50c.  PHILADELPHIA,  PA. 


iONLEY  SILENT  STUDIO  SHUTTER 

The  favorite  of  the  professional  photographer  who  appreciates  a shutter  that 
is  SILENT.  When  that  desirable  feature  is  combined  with  a simple  and  scien- 
tific construction,  one  doing  away  with  all  cogs,  rachets,  valves,  scraping  wings, 
and  the  like,  one  then  has  the  “ONLY  SILENT  STUDIO  SHUTTER.”  It 
opens  without  a sound. 

For  Sale  by  All  Dealers 

CONLEY  CAMERA  CO.,  10th  and  Main  Sts.,  Rochester,  Minn. 


□ WERS’PHOTa  LIGHT 


Don’t  build  or  remodel  your  studio  without 
writing  for  circular  descriptive  of  the 

BOWERS’  PHOTO  LIGHT 

Strongest  and  most  easily  installed  photographer’s  Sky- 
light ever  made.  Prices  quoted  on  a variety  of  sizes. 
Freight  paid  east  of  Rockies. 

F.  M.  BOWERS  & SON,  925  W.  Washington  St..  Indianapolis,  Ind. 


There  is  a wealth  of  information  that  will  help  you  to  get 
more  and  better  pictures  on  your  vacation  in 

Travel  and  the  Camera 

THE  PHOTO-MINIATURE,  No.  138 

25  cents  at  your  dealer *s  Get  your  copy  today 


FOR  EVERY  PHOTOGRAPHIC  USE  I 

Finishing  and  Drying  Prints,  Air-Brush  Work,  Mounting  H 

PHOTO  nNISH  world; 


Blotter,  Chemically -Pure,  Non-Linting 

INSIST  ON  “PHOTO  FINISH  WO_RLD" 

Sold  by  your  dealer 

THE  ALBEMARLE  PAPER  MFG.  CO. 


Sample  on  request  from 
RICHMOND,  VA.,  U.  S.  A. 
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2S  I pays  for  a I 3 

CENTS  J i MONTHS 

SUBSCRIPTION 

Thirteen  24-page  numbers  for  a quarter 

Prize  Competitions  Every  Week 

We  send  no  sample  copies,  because  the  value  of  a magazine 
cannot  be  judged  from  one  copy.  25  cents  is  a small  sum,  and  if  you 
don’t  think  the  3 mos.  subscription  is  worth  it  you  are  welcome  to 
your  money  back.  Send  it  today. 


A three  months’  trial  subscription  . . . . $0  25 

In  Canada 38 

Regular  subscription  price  per  year  . . . 1 00 

In  Canada  1 50 


Check,  U.S.  stamps,  money  order,  coin, 
any  convenient  form  of  remittance 

The  Amateur  Photographer’s  Weekly 

Euclid  Ave.  and  Ninth  St.  - Cleveland,  Ohio 


The  ABC  of  Photo-Micrography 

A Practical  Guide  for  Beginners 
By  W.  H.  WALMSLEY 

Mr.  Walmsley  is  well  known  as  one  of  the  most  expert  of  the 
workers  of  this  fascinating  field.  He  has  written  this  little  book 
to  explain — as  simply  as  possible — the  elementary  principles  and 
practice  of  photo-micrography.  While  written  for  beginners,  it 
contains  much  information  useful  to  more  advanced  workers,  and 
is  profusely  illustrated  with  fine  half-tone  engravings  from  photo- 
micrographs by  the  author. 

155  pages;  28  engravings.  Index.  Cloth,  $1.25,  postpaid 

Plain  and  Practical  Information  and  Methods 
Indispensable  to  all  Photo- Micrographers 

Sent  postpaid  on  receipt  of  price,  $1.25 

TENNANT  and  WARD,  Publishers 

103  ParR  Avenue  NEW  YORK 
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PHOTOGRAPHING 

FLOWERS 
AND  TREES 

AND 

DECORATIVE 

PHOTOGRAPHY 

By  J.  HORACE  McFARLAND 

The  only  book  on  this 
fascinating  and  profitable 
field  of  photographic  work, 
giving  detailed  working 
methods  throughout;  pro- 
fusely illustrated. 

93  pp.;  73  illustrations 
Price,  50  Cts.,  Post  free 

TENNANT  & WARD 

103  Park  Ave.  New  York 


To  Sell  Manuscripts, 
Photographs  or  Art 
Work  is  always  the 
hardest  part  of  the 
writer’s,  artist’s  or 
photographer’s  job. 

But  if  this  marketing  is  done 
systematically,  and  with  due 
judgment,  it’s  much  easier. 
“1001  PLACES  TO  SELL 
MANUSCRIPTS”  is  the  com- 
plete and  accurate  guide  to  the 
requirements  of  those  who  buy 
all  kinds  of  material.  IMore  than 
4,500  markets  for  all  kinds  of 
manuscripts  from  two-line  jokes 
to  books,  and  for  photographs, 
etc.,  are  listed  and  classified.  The 
new  edition,  just  off  press,  is  a 
well  printed  and  strongly  bound 
book  of  350  pages.  Price  $1.62, 
postpaid. 

THE  EDITOR,  Box  980,  RIDGEWOOD,  N.  J. 

t 


Do  You  Wish  to  Sell 
Photographs 

or  Manuscripts  Illus- 
trated withPhotographs? 

THE  EDITOR  (The  Journal 
of  Information  for  Literary 
Workers),  in  its  i8th  year,  lists  in 
each  numbei  the  names  of  publi- 
cations, publishers,  manufacturers 
of — calendars,  post -cards  and 
novelties,  syndicates,  etc.,  that 
offer  markets  for  stories,  poems, 
articles,  photographs— literary  and 
art  work  of  all  kinds. 

THE  EDITOR  is  the  writer’s 
* trade-journal,  it  has  helped 
thousands  to  find  the  way  into 
print.  Jack  London  says:  “The 
Editor  taught  me  how  to  solve 
thestamp  and  landlady  problems.” 

Yearly  subscription,  fortniphlly, 
$2.00  a year;  single  copy,  10  els. 

THE  EDITOR,  Box  980,  RIDGEWOOD,  N.  J. 


Have 

You 

a 

Camera? 

Write  for  samples  of  my 
magazines  — A merican 
Photography  dind  Popular 
Photography  which  will 
tell  you  how  to  make 
better  pictures  and  earn 
money. 

F.  R.  FRAPRIE 

236  Pope  Building,  Boston,  Mass. 


Kindly  mention  The  Photo-Miniature 


A Book  Worth  a Hundred  Dollars 
for  25  Cents:  Ask  Your  Dealer  fo 

The  PHOTO-MINIATURE:  No.  121 

Wouldn’t  you  give  a hundred  dollars 

For  a practical  demonstration,  by  an  expert,  showing  you  how  to  do  aw. 
with  all  the  bother  and  expense  of  cumbersome  backgrounds,  in  studi 
or  home-portraiture,  and 

How  to  put  individual  backgrounds,  c 
any  desired  design,  into  your  portrai 
negatives  ? 

Real,  working  instructions,  illustrated  at  every  step  of  the  method. 

How  to  get  artistically  shaded  vignett 
effects  in  portraits  made  with  whil 
backgrounds. 

Simple  to  make,  novel  and  pleasing  in  effect,  costing  almost  nothin 

How  to  etch  negatives  and  positives: 

To  get  etching  effects  on  a plain  ground;  how  to  reshape,  improve  a 
give  good  form  to  the  figure;  how  to  straighten  crossed  eyes;  how 
make  changes  in  clothing ; how  to  add  or  take  away  details  in  portrai 
With  examples  showing  “before”  and  “after.” 

How  to  take  a bust  or  single  figure  froi 
a group-picture  and  make  it  a pleasin 
portrait : 

Illustrated  by  several  clever  examples  in  all  stages  of  the  work. 

How  to  repair  and  copy  a broken  negati^ 
so  that  no  one  can  tell  the  print  froi 
an  original: 

All  these  methods  are  described  by  Carl  Bergmann,  and  profusely  ilh 
trated.  They  tell  how  to  do  things  never  before  published,  but  wh 
every  professional  photographer  is  asked  to  do,  or  wants  to  do.  Tl 
mean  hundreds  of  dollars  made  or  saved  a year  in  every  studio  wh( 
they  are  put  into  practice. 

With  thirty-four  illustrations 

Price,  2S  Cents,  Postfree 

TENNANT  & WARD,  Publishers,  103  Park  Ave.,  NEW  YOF 

Kindly  mention  The  Photo-Miniature 


The 

one  indispensable, 
comprehensive 
up-to-date 
reference  library 
of  photography  in  a 
I single  volume. 

Over  3,500  references 
covering  the  whole  field 
of  photographic 
knowledge 

$3.75 

[ POSTAGE  EXTRA,  35  CENTS 

Cassell’s  Cyclopaedia 
of  Photography 

The  finest  reference  work  on  photography  in  the  English 
language.  Authoritative  and  complete. 

It  is  written  by  the  leading  experts  and  specialists  in  the 
photographic  world,  in  plain  language,  and,  as  far  as  possible, 
free  from  confusing  technicalities. 

Every  photographic  term  is  defined  and  explained.  Every 
photographic  process  and  appliance  is  described. 

Whatever  the  photographer’s  dilemma,  here  is  his  answer. 
Whatever  information  is  needed,  here  it  is  at  hand,  minute, 
practical  and  exact. 

Illustrated  by  twenty-four  full-page  plates  in  color  and  half- 
tone, and  by  hundreds  of  line  drawings  in  the  text. 

Address  your  order  to 

TENNANT  AND  WARD 

103  Park  Ave.,  New  York 


Kindly  mention  The  Photo-Miniature 


HIGGINS’ 

The  kind  you 
with  continue 

At  Dealeri 

Chas.  M.  Higgins  i 

ChkZlondon  271  Ninth  St., 

PHOTO 

MOUNTER 

PASTE 

are  sure  to  use 
us  satisfaction. 

i Generally 

Sc  Co.^  Manufacturers 
Brooklyn,  N.  Y. , 

PERFECT  CAMERAS  AND 
PERFECT  LENSES  GIVE 
PERFECT  RESULTS.  « 

1 POLYGON^ 

(CAMERAS, 

fRIETZSCHEL 

5(  Anastigmats 

j MINIATURE  SIZE  UP  TO  5x7.  FRON 
1 $17  UPWARD 

1 Meyer  Camera  & Instrument  Co 

31-33  EAST  27th  STREET  NEW  YORB 

Modern  Methods  oi  Development 

(The  Photo-Miniature  No.  139.  25  cents  at  all  dealers) 
will  fully  inform  you  about  the  different  methods  of  developing  negatives  in 
use  today,  telling  their  comparative  advantages.  It  is  a book  you  should 
read  before  you  develop  your  summer  negatives.  It  will  save  you  dollars 
and  help  you  to  get  a larger  percentage  of  good  negatives. 

TENNANT  AND  WARD,  103  Park  Avenue,  NEW  YORK 

A Careful,  Perfect  Development  is  one  of  the  most  important  pro- 
cesses in  all  photography.  I am  an  expert  in  this  line  and 
give  lessons  by  mail. 

Development  and  printing  from  my  shop  is  a standard  of  excellence.  . 

If  you  want  your  roll  films  handled  properly,  send  them  to  me. 

I Give  Cash  Prizes  for  pictures  each  month.  Write  for  information. 


MILES  GREENWOOD,  84  Cottage  St.,  Melrose,  Mass. 


Put  real  life  into  your  kodak  picture 

Give  the  natural,  living,  breathing  colors  to  the  pictures  of 
your  friends  and  the  places  you  visited  this  summer  with 


^ Color  Wonder 


t j Set  of  8 colors  ($1.00)  will  tint  1,000  phot 


with  complete  directions 


Money  back  if  you  are  not  satisfied 


You  can  master  this  fascinating  occupation  in  a few  mini 

L.  M.  PRINCE,  108  W.  4th  St.,  Cincinnati,  0 

U Films  developed  and  printed— all  work  guaranteed 


Kindly  mention  The  Photo-Miniature 


Phe  right  way  and  the  only 
v^ay  to  keep  your  prints 
ogether  for  future  pleasure 
ind  satisfaction  is  to  put 
hem  into 

SiOYAL  ALBUMS 

> The  album  preserves  the  prints  in 
perfect  condition,  the  tone  color  and 
texture  of  the  page  enhancing  their 
charm  and  interest. 

i You  can  always  find  them  when  you 
want  them.  They  always  look  clean 
and  fresh  as  when  made. 

Get  the  Album  Habitl 

EE  THE  FULL,  LINE  OF 

lOYAL  ALBUMS 

t your  dealer’s.  Insist  on  ROYAL, 
kccept  no  substitutes.  Unequaled 
1 quality  and  variety.  Always 
lioderate  in  price. 

FARRON  S.  BETTS 

Makers  of  Albums^  Exclusively 

200  FIFTH  AVE.,  NEW  YORK 

Kindly  mention  The  Photo-Miniature 


Prints  by  Gaslight 


Results  followjl^surely  as  the  lu 
the  day  if  you  make  your  prints  on 

VELOX 


a photographic  paper  that  fits  every 
amateur  negative. 

Contrast  Velox  will  produce  the 
best  possible  results  from  extremely 
flat  negatives — ^will  yield  you  the 
maximum  of  brilliancy  with  the 
minimum  of  flatness. 

NEPERA  DIVISION 
EASTMAN  KODAK  COMPANY 
ROCHESTER,  N.  Y.,  The  Kodak  City 
At  your  dealer* s 


Kindly  mention  The  Photo-Miniature 


